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PRIZE PROBLEMS FOR STUDENTS. 


I. Finp a point without two concentric circles, from which if two 
tangents be drawn to the circles the one shall be the double of 
the other. 

. If. Any whole number and its fifth power, when divided by 30, 
leave the same remainder; also, the number and its seventh power, 
when divided by 42, leave the same remainder. — Communicated by 
Asner B. Evans, Madison University, Hamilton, N. Y. 

III. There are x straight lines making, with another fixed straight 
line, the angles a, 8, y...; a point, P, is taken, such that the sum of 
the squares of the perpendiculars from it on these x lines is constant. 
Find the conditions that the locus of P may be a circle. — Commu- 
nicated by George B. Hicks, Cleveland, Ohio. 

IV. If A and B represent the semi-axes of an ellipse, the altitudes 
of the minimum circumscribing isosceles triangles, having their ver- 
tices in the axes produced, are as A: B.— Communicated by James 
F. Rozersoy, Grantsburgh, Indiana. 


V. Prove that, of all circular sectors having the same perimeter, 


the one of greatest area is that in which the circular arc is double 
the radius. 


Solutions of these problems must be received by April Ist, 1861. 
VOL. II. 17 





REPORT OF THE JUDGES UPON THE SOLUTIONS OF THE 
PRIZE PROBLEMS IN No. L., Vol. III. 
Tue first Prize is awarded to A. G. Barker, Waterville College, Me. 
The second prize is awarded to H. Teman, Baltimore, Md. 
The third prize is awarded to E. O. Gisson, South New Berlin, N.Y. 


Prize SOLUTION OF Prostem I. 
By E. K. Leonarp, Marietta College, Ohio. 

Let A Band CD be two diameters of a given circle, drawn at right angles to each 
other; AB a circular are described with radius DA or DB. Prove that the area 
of the lune A # BC equals the area of the triangle A D B. 

Let R be the radius of the are A #B, and ¢ that of the circle. 
When ABC=inr, ADBC=42rkh,r: R=1:y2. Substi- 
tuting 1 and /2 forv and R, we have ABC=ADBE. Subtract- 
ing A BF from each, we gett AE BC= ADB. 

Most of the solutions of this problem are nearly the same as the 


above. 
Priz—E SoLutTion oF Prosiem II. 


By E. O. GrBson, South New Berlin, N. Y. 


Of all isoperimetrical polygons having the same number of sides, the greatest is that 
which is equilateral. 


Since an isosceles triangle has a greater area than any other 
triangle of equal base and perimeter, it follows that if any polygon, 
ABCD, &c., be a maximum among others of equal perimeters and 
the same number of sides, all the triangles, A BC, BC D, &c., must 
be isosceles, and have AB=>= BC=CD= &ce, 


PrizE SoLtutTion oF Prosiem III. 


In any triangle, if P, P’, and P” denote the perpendiculars from the vertices to the 


opposite sides ; p, p’, and p” the portions of the same between their point of intersection 
and the sides. Prove that 


P / 
F4+E4+5 = 1. 
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Mr. G. A. OsBorne, Jr., says: Let a,b, ¢ denote the sides of the 
triangle perpendicular respectively to P, P’, P’. Then 
ap+ bp’ + cp” = 2 (area of triangle), 


and aP=)P =cP” = 2 (area of triangle). 


Dividing each term of the first equation by the term below it, gives 
Pp p' p" 
Pp + P + = 1. 


Mr. Gipson notices that, in an obtuse-angled triangle, as the parts 


of the perpendiculars let fall on the sides produced, and which are 


represented by p and py’, lie beyond those sides, they may be regarded 
as minus, and we still have 


D p 
54+44+5=1 


Mr. G. B. Hicks remarks, that this proposition may be included in 
the still more general statement, that, if from the angles of a tri- 
angle three lines, Aa, Bb, Cc, be drawn to meet the opposite sides, 
and from any point, 0, within the triangle three lines, Oa, OB, Oy, © 
be drawn parallel to them to meet the sides, then 

On O 
ntBt oH) 
Prize SoLvution or Prosiem IV. 
By A. G. Barker, Waterville College, Maine. 

At what angle must the rudder of a vessel be inclined to the stream, that the effect 
produced may be a maximum ? 

Let the angle made by the rudder with the direction of the vessel 
be denoted by g, the horizontal distance of the vessel's centre of 
gravity from the line of contact of the rudder by a, and the length 
of the rudder by 4. The force exerted by the water upon the rudder 
parallel to the direction of the vessel’s motion is proportional to 
sin g, since this force is zero for m equal zero, and a maximum for » 
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equal 90°. We may, therefore, take sin g as its measure ; and since 
gp is the angle this force makes with the rudder, its component per- 
pendicular to the rudder is sin’ g, which we may suppose to act in the 
perpendicular passing through its middle point. This perpendicular 


produced will meet the line of direction of the vessel at a distance 
3 - from the line in which the rudder joins the vessel, and a +- Aon 
is the length of the arm upon which the force sin’ » acts at an angle 
12a—g. The component of sin’g perpendicular to a + 2° is 
sin’ p cos g, and 


eo 
oo (a eo =) Sin’ p cos p = max. 


du , ‘ ‘ 
— 2 8 
do = 748i @ cos p — asin p + 4 sin cos p 
3a cos’ m +.b cos p — a 
b (12¢0+F 
cos gp = — bE matin ta 


6a 
The second derivative gives 
oa 6 a cos @ Si b si 
— —- — ve ‘ > — Os a 
ie 7 sn @ mn ¢? 
which, for g < 180°, is negative for the positive value of cos m ; and 
therefore this value of cos m will make wu a maximum. 


The negative value of cos m gives 


‘iy ais 
i? = y¥(12¢ + 2) sin g, 


a positive quantity; and w is therefore a minimum for the negative 
value of cos g. 


When 4 = 0, that is, when the length of the rudder is neglected, 
cosm@ = +ty}; .°. gp = 54° 44, or 125° 16. 
None of the solutions of Problem V. are thought worthy of publi- 


cation. 
Stmon Newcomp, 
W. P. G. Bart Lett, 
Truman Henry SArrorpD. 





DESCRIPTIVE GEOMETRY OF ONE PLANE. 


CHAPTER I. 


THE POINT, THE RIGHT LINE, AND THE PLANE. 


Tue Port. 

§ 1. A porn in space is represented by its orthographic projection 
upon a fixed plane, called the plane of reference, and a number written 
near the projection, to show the distance of the point from this 
plane: this number is called the reference of the point with respect 
to the plane. 

The plane of reference will at present be considered horizontal, 
and entirely below the magnitudes to be represented, thus avoiding 


any confusion which might arise from the use of negative references. 


Tue Rieut LIne. 


§ 2. A right line in space is determined by the projections and 
corresponding references of two of its points. 

§ 3. Prosiem IL. Given the projection of a point situated upon a given 
right line, to find the reference of the point. 

Let A B (Fig. 2) be the projection of a line, and let the references 
of two of its points, projected at A and B, be respectively @ and 8. 
It is required to find the reference of the point, of which C is the 
projection. If we imagine the line in space revolved about its hori- 
zontal projection as an axis, so as to coincide with the plane of refer- 
ence, it will take the position A’ B’, making AA’ equal to a, and BB’ 


equal to 8. Calling the unknown reference of C, 7, we have 


BA: BC=a—§8: y—8, 


whence y = 35 (a—B) +8. 
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The lengths of A B and BC are known, having been measured in 
units of the scale (Fig. 1), and @ and 8 are measured upon the same 
scale. 

Conversely, if it be required to find the projection of that point of 
the line whose reference is 7, we have, from the same proportion, 


BO = AB (—*). 
Or the point C’ may be found by laying off on the line AA’ a dis- 
tance AD equal to y, and drawing D C’ parallel to A B. 

§ 4. Pros. Il. 7 find the distance between two given points. 

Let A and B (Fig. 2) be the given points, then evidently the dis- 
tance required will be /(A B® + (a —8)’). 

§ 5. Definitions. — The tangent of the angle made by the line with 
the plane of reference, (=? ) , 1s called the declivity of the line, and 
when put in the form +, it shows that points of the line whose pro- 
jections are m units apart differ in reference by unity. 

The distance between the projections of two points is called their 
interval ; and the distance between the projections of two points of 
a line differing from each other by a unit of reference is called the 
interval of the line. 

§ 6. By an application of the process explained in Problem I, it 
is easy tq divide the projection of any given line into intervals ; the 
projection thus divided is called the scale of declivity of the given line. 

§ 7. Pros. II. Zo construct the scale of dechvity of a given line. 

Let the line be given by its projection, and the references 10.83 of 
the point A and 8.28 of B (Fig. 3); the interval of the points A and 
B, measured upon the scale (Fig. 1) is 5.75. 

Therefore the declivity of the line is 


10.83 —8.28 2.5% 
- ee ~ = 
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Therefore the interval of the line is m = 2.25. Therefore, setting 
off a distance 2.25 from A towards B, we have the point C, of which 
the reference is less by unity than that of A, i. e., 9.83. 

But it is usual to divide the projection into integer references. 
To find the point 10, set off from A towards B a distance 
2.25 X 0.83 = 1.87 of the scale (Fig. 1); from 10 set off a dis- 
tance 2.25, which gives the point 9, &c. Divide one of the intervals, 
as 9-8, into 10 equal parts, and the scale will be completed. 

§ 8. Pros. IV. Through a given point to draw a line parallel to a given 
hine. 

Let the line ad be given by the projections and references of two 
points, 12 of a and 7.80 of 4, and the point by its projection ¢ and its 
reference 8.50. Draw through ¢ a line parallel to a, and lay off 
on it from ¢ the interval a); this gives a point d of the required 
line, of which the reference is 8.50 + 4.20 = 12.7. 


THE PLANE. 


§ 9. The planes which are required to be represented are of two 


kinds, those which are limited in extent, as faces of polyhedrons, and 
those which are unlimited. 


An unlimited plane is determined by the position of one of its 
lines of greatest declivity, that is, one of the lines of the plane 
making the maximum angle with the horizontal plane of reference ; 
this line is evidently perpendicular to every horizontal line of the 
plane so defined. 

The scale of declivity of this line is called the scale of declivity of 
the plane, and to distinguish it from that of an ordinary line it is made 
double. 

A limited plane is represented by the projection of its perimeter, 
to which is added either its scale of declivity or the references of its 


angular points. Often a plane is given by two points of its line of 
greatest declivity. 





— 136 — 


$10. Pros. V. Zo pass a plane through three given points. 

Let a, 6, ¢ (Fig. 5) be the points, of which the references are 
respectively 10.5, 7, and 4. Join a and ¢, and find on ae the point 
d, whose reference is the same as J (7); joind and J. This will be 
a horizontal line of the required plane ; the line of maximum decliv- 
ity will be perpendicular to it. 

To find another point, draw through ¢ a line parallel to dé; it will 
be the horizontal (4), which determines the line of greatest declivity. 

If we have the projection of any point, as e, situated upon this 
plane, to find its reference, it will be sufficient to drop a perpendic- 
ular from e to the scale, and find by Prob. I. the reference of the 
point of intersection, which will be the reference required. 

§11. Pros. VI. 70 jind the intersection of two planes. 

Let the two planes Mand JN (Fig. 6) be given by their scales of 
declivity. 

In one plane, VW, draw any two horizontals; through 7 and 11, for 
instance. In the other plane, V, draw horizontals having the same 
references, and the points a and 4, their intersections, are two points 
of the line of intersection of the two planes. 


It may happen that the horizontals of each plane are nearly or 
quite parallel. In the first case, take two auxiliary planes, Q and P 
(Fig. 7). @ intersects WV in the line zy, and also NV in the line v7; 
therefore a, the intersection of wy and ¢v, is a point common to the 
three planes M, N, and Q, or a point of the line of intersection of M 
and V. The same construction with P gives the point 4; whence 
ab is the line of intersection required. 


If the horizontals were exactly parallel, one auxiliary plane would 
be sufficient, since the line of intersection would be a horizontal. 

§ 12. Pros. VIL Through a given point in a given plane, to. draw a line 
of the plane having a given declivity. 


Let M (Fig. 8) be the given plane, a the projection of the given 
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point, and 2.7 its reference ; let the declivity of the required line 
be ;°;. Draw any horizontal of MW, as 6, and take the difference 
between its reference and that of the given point (6 — 2.7 = 3.3); 
multiply this difference by the reciprocal of the declivity of the 
required line (3.5 K 4° = 4 = 5.5); then with the projection of 
the given point as a centre, and a radius 5.5, describe an are ed; and 
where it meets the horizontal 6 will be another point of the required 
line. 

There will be two solutions, if the declivity of the line be 
less than that of the plane; one, if it be equal, none, if it be 
greater. 

$15. Pros. VIL. Through a given lune pass a plane of a given declivity. 

Let the declivity of the required plane be = (Fig. 9). Con- 
ceive any point of the line, as }, to be the vertex of a cone, 
of which the elements have a declivity +; to trace the base of the 
cone, it will be sufficient to take a radius, m, and with } as a centre 
describe a circle; the plane of this base will be horizontal, whose 
reference is less by unity than that of 4. Now, from the point ¢ 
upon the given line, whose reference is less than 4 by unity, draw a 
tangent to the circle ; this tangent will be a horizontal of the re- 
quired plane. Draw a parallel through J, and we have another, 
whence its line of declivity is immediately determined. In general 
there will be two solutions. 

Sometimes it happens, in the solution of this problem, that the 
line being very little inclined, the position of the second point would 
lie off the paper. The solution for this case is to take any other 
point, d@, of the line, and consider it also the vertex of a cone having 


its base on the same horizontal plane, and its declivity the same, the 
radius of its base would be m times the altitude; a horizontal of the 
plane would then be found by drawing a tangent common to the two 
circles of the base. (Fig. 10.) 

VoL. Ill. 18 
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If the line given were exactly horizontal, then one cone would be 
sufficient. 

$14. Pros. 1X. To find the point in which a line jmerces a plane. 

Let M (Fig. 11) be the given plane, and A the given line. 
Through the line A pass any arbitrary plane, .X, and find its inter- 
section, mn, with M; the point in which this line of intersection 
meets A is the point sought. 

This method may be used to ascertain the point in which two lines 
having the same projection intersect. 

Pass through the two given lines any two arbitrary planes, X and 
Y, and determine their intersection ; the point in which this inter- 
section meets the given lines is their common point. Or the point 
of intersection may be found by revolving the lines about their com- 
mon projection as an axis until they are parallel to the horizontal 
plane of reference. [The projection may be considered as situated 
in any horizontal plane, since, as in this case, it is often convenient 
to work upon horizontal planes of considerable references. | 


Fig. 12 represents these two solutions. 


$15. Pros. X. From a given point in space to drop a perpendicular 
upon a given plane, to find the point in which it pierces the plane and the 


length of the perpendicular. 


First Solution. — The projection of the perpendicular will evi- 
dently be parallel to the scale of declivity of the plane, and its 
declivity the reciprocal of that of the plane. 

Suppose the declivity of the plane is +, then the interval upon the 
perpendicular will be +. 

Therefore, through the projection of the given point a draw a line 
parallel to the scale of declivity of the plane, and lay off from a on 
this line intervals of +, measured upon the scale of equal parts 
(Fig. 1); the references of the perpendicular will increase in a 
direction contrary to that of the scale of declivity of the plane. 
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The point in which the perpendicular pierces the given plane may 
be found by § 16, and its length by § 4. 
If the line of declivity of the plane be given by the references of 


two of its points, ¢ and d, the perpendicular can still be drawn with- 
out constructing the scale of the plane. For after drawing the 
parallel to the line of declivity of the plane, set off on it from the 
point a a distance equal to the difference of the references of ¢ and 
d, and the reference of this last point will be the reference of a plus or 
minus the length of the interval between ¢ and d, according as it is 
laid off above or below the point a. That is, intervals of the plane 
correspond to differences of reference on the perpendicular, and 
reciprocally. 

There is another solution to this problem, which may be used to 
advantage in many of the subsequent problems. 

Let a (Fig. 13) be the given point, de a section of the plane of 
reference, dc the line of maximum declivity of the given plane, 
ac the required perpendicular, and de its horizontal projection ; 


tan cde = +, the declivity of the given plane. Then the length of 


ae=adcos tan" = , and dead sin tan | cos tan” !; 


m m? 


these two may be readily constructed in connection with the scale of 
declivity of the plane. 

Let M (Fig. 14) be the given plane, and a be the projection of the 
point of which the reference is 11. Let fall from a a perpendicular 
to the scale, and find the corresponding reference 8.4 of 4. From 4 
set off a distance } ¢ equal to an interval of the scale MV, and also set 
off bd equal to a unit of the scale of equal parts (Fig. 1); join ¢ and 
d, and produce this line. From ¢ set off a distance ce equal to 2.6, 
the difference of reference between 4 and a. Draw ef perpendicular 
to cd, and fh parallel to ce; and the point 4, where the last line cuts 
the parallel through a to the scale M, is the point sought. ah is the 
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projection of the required perpendicular and c/ is its length; the 
angle fce is the angle of declivity of the plane. 

The interval af may be easily calculated. Let the declivity of 
the plane be +, and the difference of reference between the points 
a and 6 be denoted by 6; then the length of the required perpen- 
dicular is 

» = 8 cos tan + — 3 = 
— mm " J/(m? +1)? 


. 4 1 m 1 
ah— 8. cos tan _, Sin tan! — — 3 r) 
7 


mn * V(m?+-1) * (m1) — 


ond = 
m?-1 * 


The difference of reference between the point / and the horizontal 
: pei ae 1 
ab is 3 sin’ tan™' — = 3 tm 

§ 16. Pros. XI. Zo draw through a given point a plane perpendicular 
to a given line. 

The projection of the scale of declivity of the plane must be par- 
allel to that of the given line, and its declivity is the reciprocal of 
that of the line. 

So the scale is found in the same manner as that of the required 
line by the first method of the last problem. 

§ 17. Pros. XI. Zo find the shortest distance from a point, a, in space to 
a line, A. 

First Method. — Pass through a a plane perpendicular to A, and find 
the point in which A pierces this plane; the line connecting this last 
point with a will be the perpendicular required. 

Second Method. — Let a (Fig. 15) be the given point, and A the 
given line; join A and the point d of A having the same reference 
(7), a6 will be a horizontal of their plane (X ); rotate this plane 
about a6 as an axis until it becomes parallel to the horizontal plane of 
reference ; any point of A, asc, will be found at ¢c, by taking sé’ 
equal to the distance between the axis and c in space. Therefore A’ 
will be the revolved position of A; ad will be the length of the 
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perpendicular, and, making the counter revolution, we have a d, its 
projection. | 

§ 18. Pros. XIIT. Through any two lines, A and B, pass two parallel 
planes. 

Through any point of A draw a line parallel to B; these two lines 
will determine the first plane. Then through any point of B draw a 
plane parallel to the first.* 

§ 19. Pros. XIV. Through a given line, A, to pass a plane perpendicu- 
lar to a given plane, M. 

From any point of A drop a perpendicular upon /; this perpen- 
dicular and the line A determine the required plane. 

§ 20. Pros. XV. Zo measure the angle of two lines, A and B. 

Draw through any point of A (Fig. 17) a line parallel to B, as ay, 
and pass a plane through A anday. Rotate this plane about any 
horizontal xy, so as to be parallel to the plane of reference. The 
new positions of the lines determine the angle sought, za’ y. 

Since the three sides of the triangle zay are very easily deter- 
mined, the angle may be found without rotation by the formula, 


P+e—a? 
cos A = —s 

§ 21. Pros. XVI. Through a given point, a, to draw a line which shall 
make a gwen angle, pw, with a given line, A. 


Join a (Fig. 18) and the point of A having the same reference, this 


will be a horizontal of their common plane ; rotate this plane till it 
is parallel to the plane of reference, and find A’, the new position of 
the line A. Draw through a a line ac’, making the given angle u 


with the line A’, and make the counter revolution: ac will be the 
line sought. 


If the tangent of the angle mu be given, 4, the point c may be 


* The construction for drawing one plane parallel to another is the same as for drawing one 
line parallel to another, and was explained by Prob. IV. Fig. 16 gives the construction. 
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found by dropping from a the perpendicular ad’, and measuring off 
the distance dc’ equal to m times ad’. 

§ 22. Pros. XVII. Zo construct the angle of a given line, A, and a 
plane, M. 

From any point of A drop a perpendicular upon JM, and by Prob. 
XV. find the angle between A and this perpendicular ; this will be 
the complement of the angle sought. 

§ 23. Pros. XVII. Zo find the scale of declivity of a line, knowing is 
projection, and also knowing tt to be perpendicular to a given line, A, at a 
given point, a. 

Through the angular point a draw a plane, X, perpendicular to the 
given line. The unknown line will be in this plane ; therefore draw- 
ing in X any horizontal, the point in which it meets the given pro- 
jection of the unknown line will correspond to a point of the 
required line of the same reference ; whence its scale may be im- 
mediately constructed. 


§ 24. Pros. XIX. Zo find the scale of declivity of a line, knowing ts 
projection, and also the angle, u, which it forms with a given line at a given 
pout. 


If with the given angular point as a centre a sphere be conceived 
to be described, the four points of its surface in which the two lines 
and their two projections pierce it will form the angular points of a 
spherical quadrilateral, a, 5, c, d (Fig. 19), in which a é is the angle of 
declivity of the given line, ad the given angle u, ¢b that of the pro- 
jections, abc, bcd are right angles, and de is the unknown angle of 
declivity: whence the side de may be calculated by the rules of 
spherical trigonometry ; but the graphic solution is as follows : — 

Let a (Fig. 20) be the angular point, a4 the projection of the given 
line, ae that of the unknown line. Pass a plane through the given 
line and the projection of the unknown line ; its scale will be J, its 
angle of declivity 1 fg, the complement of which is gfe. Rotate 
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the line ad about ae as an axis, so as to coincide with the horizontal 
plane through a; it will take the position ac. 


Make the angle cad equal to the given angle uw. Now, comparing 


Figs. 19 and 20, we have the three parts of the spherical triangle 


acd (Fig. 19), ac, aed,and ad, which correspond respectively to eae, 
gfe, and cad of (Fig. 20); and it is required to find the side de 
(Fig. 19), or, in other words, the other face of the pyramid. To do 
this, erect at any point m of ae (Fig. 20) a perpendicular, mn; make 
the angle mur equal to gfe; then mr is a line of the unknown face 
revolved about 2m as an axis, to coincide with the horizontal plane. 
At n erect a perpendicular to mx, and also draw nv perpendicular to 
ac,and ns perpendicular to nv and equal to xr. The line xvz is 
the horizontal trace of a vertical plane; and joining s and 2, sz is 
the revolved position of the intersection of the unknown face and the 
vertical plane wz. With v as a centre and wv as radius describe an 
are uf, cutting szin¢. Let fall from ¢ the perpendicular ¢z to wz, 
and from z a perpendicular, zy, to ae. With x as a centre, and a 
radius #7, describe an arc meeting zy produced in ¢. Join? and a, 
and we have eah, the angle of declivity sought, and a, the position 
of the line required revolved about its horizontal projection. 

§ 25. Pros. XX. Zo reduce an angle to the horizon ; that is, having 
given mw the angle which a line forms with a given line at a certain point, and 
also us declivity, to find its projection. 

Let ab (Fig. 21) be the given line, and a the angular point. Re- 
volve the line about its projection so as to coincide with the horizon- 
tal plane through 4; it will take the position da’. Make the angle 
aac equal to the angle of declivity of the unknown line, and ba‘ d 
equal to wu, the given angle. 

ae intersects ab in c, therefore with a as a centre, and a radius 
ac, describe a circle ; it will be the base of a cone of which a is the 
vertex, and every element of this cone will have the given declivity. 
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Take ad equal to a’c, and with d as a centre and dd as a radius 
describe an arc intersecting the former in the points m and n; am or 
an will be the projection required. The line required and the given 
line are represented in revolved position by da‘ d, and the third side 
of the triangle 4a’ d is horizontal. 

§ 26. Transformation of the Plane of Reference. — It is convenient 
often to change the plane of reference and refer the magnitudes to 
another plane whose scale with respect to the primitive is given ; 
this may be done by an application of Prob. X. 

I. To change with respect to a point, i. e. to find the new projection and 
reference of a given point, a, with respect to any plane, M. 

Let fall from a a perpendicular upon /; find the point a’, in which 
it pierces the plane J, and the length of the perpendicular. 

The point a’ is the new projection, and the length of the perpen- 
dicular is the reference sought. 

Il. Vo change with respect to a line. 

Find the new projections and references of two points of the line. 


The construction may be simplified by taking as one point that in 


which the line pierces the plane MV, which is its own projection, and 
has a reference zero. 


III. Zo change with respect to a plane; change with respect to any three 
points of the plane. 

The construction is much simplified by finding first the line of 
intersection of the given plane and the new plane of reference ; this 
line is the new horizontal of zero;* dropping upon this intersection a 
perpendicular from the new projection of another point of the plane, 
this will be the projection of the new scale, which is known by the 
references of two points. 

The scale of the primitive with respect to the new plane of refer- 





* The term horizontal here is evidently a misnomer, but it cannot lead to any ambiguity. 
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ence will have the same projection and interval, but will be the neg- 
ative of it, 7. e. it will increase from zero in the opposite direction. 

The position of the new plane of projection may not be given 
directly, it may be required to be parallel or perpendicular to a given 
line or plane. The Problems IV., X., and XI. enable us to find im- 
mediately the scale of declivity required. 

§ 27. Pros. XXI. Zo find the angle of two planes, M and N. 

First Method.— Take the plane M as a new plane of reference ; 


the new angle of declivity of V will be the angle sought. Fig. 22 


gives the construction. Find the intersection ce of the two planes 


M and J; this is the new horizontal. Let fall from any point of J, as 
a, a perpendicular upon ; it pierces it at a’, and its length is dd. 
Let fall from a@ a perpendicular, af, to ce, the new horizontal; then 
a f is the line of declivity of V with respect to M Erect at a’ a 
perpendicular to a’f equal to dd, the new reference of a’; join g 
and f; fg is the revolved position of the line of maximum decliv- 
ity of N’, and a fg is the angle required. 

Second Method. — Let fall from any point in space, a, a perpendicu- 
lar upon each plane, and measure the angle of these perpendiculars 
by § 20; this will be the supplement of the angle required. Or the 
length of the perpendicular upon either plane, as 1, divided by the 
distance from its foot to the point in which the perpendicular upon 
N pierces the plane 1, will be the tangent of the angle sought. 

Third Method. — Let M and N (Fig. 23) be the two planes, a4 their 
line of intersection. Conceive a plane drawn perpendicular to aé at 
the point y; xyz will be a horizontal of this plane, having a refer- 
ence 70. From y let fall a perpendicular, yy’, upon a J’, the revolved 
position of the line of intersection of the planes, and take yy” equal 
to yy’, the angle xyz will be the angle sought. 

§ 28. Pros. XX. Through a given right line to pass a plane which 
shall make a given angle, w, with a given plane. 
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Let A (Fig. 24) be the given line, and M the given plane. Take 
M as the new plane of reference. 

To find the new position, A’, of A, find first the point a, in which 
A pierces M; and then from any point of A, as d, let fall a perpen- 
dicular upon the plane ; it pierces this plane at the point ¢, and 
its length ew is the new reference of ¢; therefore ac is the new pro- 


jection A’. Denote tan wu by +, the given declivity. Conceive any 
oint of A’, as /, the vertex of a cone, whose elements have the given 
p ? > ’ g 


declivity. The base of this cone is a circle situated in the new plane 
of reference, having for a centre /, and for a radius the reference of & 
multiplied by m. 

Drawing from a a tangent to this circle, it will be a horizontal of 
the required plane with respect to the new plane of reference. This 
new horizontal meets the horizontal of zero of the primitive plane 
at the point y, therefore y is common to the primitive plane, to the 
new plane, and to the required plane; it is also its own projection 
in both planes, and has a reference zero. Therefore, joining y and 
the point z of the line A, whose reference is zero, we have the line 
zy, a horizontal of the required plane with respect to the primitive 
plane. Any other parallel, as through 40, is sufficient to determine 
the scale of declivity V of the required plane. The problem has in 
general two solutions. The other plane is determined by the other 
tangent, ay’, and has for a scale VV’. 

Second Method.— Let * be the tangent of the given angle, A the 
given line, and M the given plane. From any point of A let fall a 
perpendicular upon ©, and measure its length, py. Measure also the 
distance from the foot of p to the point in which A pierces MV, and 
call this distance A’. 

The distance from the foot of p to the intersection of the unknown 
plane with m is m.p, and the sine of the angle which A’ makes with 


. . . Mm .j 
the same intersection is - i: 
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Through the foot of p pass a plane perpendicular to A’; and upon 
its intersection with V, starting from the foot of p, lay off a distance 
equal to AX tan (in? 3"), or Pe 
and this point will be one of the required planes which, with the 
given line, immediately determines it. 

§ 29. Pros. XXIII. Zo determine the perpendicular between two right 
lines not in the same plane. 

First Solution. — Let A and B (Fig. 25) be the two lines. Pass a 
plane, X, perpendicular to A at any point, c, and take it as the new 
plane of reference. The new projection of B is B’, and that of A is 
reduced to the pointe. Draw cr perpendicular to B’; this will be 
the perpendicular required. Since ¢7 in space is parallel to the 
plane X, the new reference of ¢ (the point in which cr meets the 
new projection of A) is the same as that of. Therefore, returning 
to the primitive plane of reference, the point 7 is projected in ¢, and 
making ¢s in space equal to the new reference of 7, s¢ will be the 
projection of the perpendicular between the lines A and B, and er 
will be its length. 

Second Direct Solution. — Let A and B (Fig. 26) be the given lines. 
Pass through B a plane, X, parallel to A. Then from any point of A, 
as a, let fall a perpendicular to X; it pierces the plane X in a’, and 
ed is its length. A line through a parallel to A will be the projec- 
tion of A upon the plane X. The point », in which this projection 


meets B, is one point of the perpendicular sought; drawing mn par- 


allel to aa’, we have the required projection of the perpendicular 
distance between A and B. 

§ 30. Pros. XXIV. Given a plane, M, and the projection of a limited 
line, A, of this plane to construct upon A a cube which shall rest upon M. 

Let ad (Fig. 27) be the length, A, of the given projection. Make 
the angle szy equal to the angle of declivity of 1 Rotate the 
plane © about any horizontal z, as 50. To find the new position of 
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d, let fall from d a perpendicular to s z, and produce it to” on the line 
xy; then xn will be the distance of d from the axis of rotation, and 
will make known the side ad’ of the cube. The square adc’ J’ will 
be the base in revolved position, making the counter rotation, the 
base will be projected in abed. To find the upper base after revolu- 
tion, make zy equal ad’, and let fall the perpendicular ys; this will 
be the length of the horizontal projections of the edges of the cube 
projected at abed; whence, drawing through a, 4, c, d lines perpen- 
dicular to the axis of rotation and equal to ys, we have the upper 
vertices; and the difference of reference between any two points 
symmetrically situated, as 6 and f, is sz, whence the cube is com- 
pletely determined. 

§ 31. Pros. XXV. To find the intersection of two polyhedrons. 

Solution. — Pass a number of horizontal planes through each solid. 
Then the intersections of horizontals of the same reference, drawn 
in the intersecting adjacent faces of the two polyhedrons, make 
known the lines of intersection of those faces. 

Fig. 28 represents an application of this method to the determina- 
tions of the intersections of two quadrangular pyramids. 

§ 32. Pros. XXVI. 70 jind the shadow of any polyhedron. 


Let abede (Fig 29) be the lower base, and @ J’ ¢ dé the upper 


base of a polyhedron. Let the reference of the upper base be 80, 
and that of the lower base 0. Instead of supposing, as usual, the 
rays of light parallel to the diagonal of a cube resting upon the hor- 
izontal plane, let them be supposed to make an angle of 45° with the 
plane of reference, and have a direction indicated by the arrow A. 
To find the shadow of any point, as /’, draw through /’ a parallel 
to A, and lay off a distance /’f” equal to the reference 80 off’. The 
same constructions for d’ and ¢ give the points d’ and e”. Joining 


dand d", f and f”, we have ff” e’ d’ d as the shadow required. 





NOTES AND QUERIES. 


I. A General Method of finding Tangents to Algebraic Curves.— If the 
curve be referred to rectangular axes, and 2,7, be the co-ordinates of 
the point of tangency, the equation of a line passing through this 
point will be of the form, 


Y¥ — I, = 4(4—4X). 

It is required to find the value of a when this line is tangent to 
the curve. Refer the curve to a system of polar co-ordinates, whose 
pole is at the point z,y,, and axis parallel to the axis of z. Since 
the pole is upon the curve, the absolute terms will disappear 
from this equation. Every term of the equation will now contain 7, 
the first power of which may be divided out. Then making r= 0, 
find the corresponding value of tan 6, which will evidently be the 
required value of a. This value of tan 6 may always be found by 
the solution of an equation of the first degree. For any term that 
contains the product of sin 6 and cos 0, or the higher powers of 
either, will also contain the higher powers of 7, and will therefore 


disappear when 7 = 0. Hence it readily appears that in practice we 
may neglect all terms except those which contain the first power of 
r; and from these we shall find the required value of tan:6. 


This method will readily suggest its own demonstration. 


EXAMPLes. 
1. Take the folio of Descartes, of which the equation is 
@—i3ery+y= 0. 
The equations of transformation are 
z= 2,-+7r cos 6, y¥=”nr+r sin 8. 


Hence we have 
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a; + 3 277 cos 6 + terms involving 7°, &c. 
o 
a We oo 8 Ure r sin 6 + T3 73 “ 


— 3¢(%%,+%7 sin 6+ y, r cos 6 + terms involving 7”, &c. 
Striking out the terms independent of 7, since 


a—3enmnt+ty’?=—9, 

dividing by 7, and then making 7 = 0, we have 
3 x; cos 0 + 3y,? sin 0 — 3¢2,sin 6 — 3cy, cos6 = 0. 

cy, —a2~ 

. tan d= A" 

Yr == €¢ iy 
and this result agrees with that obtained by differentiation. 
2. The general equation of all parabolas is y” = a” z. 

The transformed equation is 


xi t+myyr sin 6 + &. = a”™" 2, + a” r cos 0. 
Therefore, by neglecting the terms independent of r, dividing by r, 
and then making 7 = 0, we get 


m—1 


m Yj 


sin 0 = a” cos 0. 


qq’ 


‘tan ée=— 
~ m 9° ? 


the true result. 


This method may be extended to transcendental curves by means 


of algebraic expansion. — Wa ter Ho.umay, University of Virginia. 


II. Squares of Numbers ending in 5, 25, and 75.— If in the square of 
the binomial (¢-++ «u? = (f+ 2¢u + w), we put uw equal to 5, or 
one half ten, it reduces to (4? +-¢-++ 4) =7¢(¢-+1)+ 4; but since 
the square of a number ending in 5 always ends in 25, we derive the 
following rule for squaring numbers ending with 5. 

Square the wut's figure, annex to the left of its square the product of the 
ten’s figure multiplied by itself plus unity. 


Thus, (257% = 625, (65)? = 4225, (95)? = 9025. 
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For numbers ending in 25 and 75 let # represent the hundreds, 

then 25 and 75 will be represented by } and 2; annexing each of 

1\ ¢ 3)- 

these fractions to 4, we have the two binomials | (A + 4) and (A+ #); 
squaring each and factoring, they become 


[h(h+ 5) +e], (4+ 1) (4+ 5) + ze], 
each of which may be readily expressed in the form of a rule, by 
observing that the square of numbers ending in 25 or 75 always 
ends in 625. Thus, 


(225) = 50625, (725)? = 525625, (375-—= 140625, (975)? = 950625. 


Let h=100 and ¢=— 10, then we have, for the powers of the 
above numbers, 


50625, 
140625, 
— 129 ]8 — ™ 78 — 91125 — 11390625, 
625 tf = 390625, 
t9 & — ee = 21425 — 11390625. 
Numbers may also be multiplied together in the same manner. 
Thus, 
(15 & 25 kK 5) = (8? X 44K A4)— ZF FA=— ZR =— 1875, 
(35X75 Xx 65x 5)=(fEX EAX PAX FA) Ph = 244245 = 853125. 


— James F. Roserson, State University, Bloomington, Indiana. 


Ill. Solution of Problem V., No. X., Vol. II. — Suppose the sphere 
to be divided into an infinite number of concentric spherical shells ; 
let A be their common centre, and B the exterior point; and M any 
particle on the surface of one of these shells, = AM, c= AB, 
y = B M, dr =the thickness of the shell, and @ = its density. 

Since dr is infinitely small, g may be considered constant for the 





same shell, but varying for different shells. The resultant attraction of 
the whole shell on 


e+r . a ) 2 
B= ter” f" (14 —")ay= —— all 


c 


To obtain the part of the shell which exerts half this attraction, take 


e—vr and z for the limits of y, and put 
nordr ?—r __ 2nordr 
(1) e a (1 + ¥ ) dy — - * 


But Y i (1 + . =) dy=x—T—* + 2r; therefore equa- 


x 


. . c—r 
tion (1) gives e — —-— + 2r= 2r, or 


(2) a= y(e — 7’). 


If C be on the surface of the shell, and BC =z, the triangle 
ABC will be right angled at C. Ifwe suppose 7 in equation (2) 
to take successively all values between zero and the radius of the 
sphere, the triangle A B C will be right angled in every case ; hence 
the locus of the point C, which is always on the bisecting surface, is 
the surface of the sphere described on A PB as diameter. — Asner B. 
Evans, Madison University, Hamilton, N. Y. 


IV. On an Approximate and Graphical Rectification of the Cirele:* — 
The following treatment of this oft-attempted problem is founded 
upon the singularly close approach that is made by the angle 
tan (} 7) to a root of the equation seex—cotz. The tabular 
solution of this equation is presented in the form 


cos # = tan z = f= *) = 0.7863, 


while }7=— 0.7854; so that z= 38°10’ 46”, and tan } 7 = 38°8' 46": 


* From the London Quarterly Journal of Pure and Applied Mathematics, October, 1860. 





from which it is clear that if a simple construction can be found for 
obtaining the angle z that satisfies this equation, the tangent of that 
angle will yield a very close approximation to the desired periphery 
of a circle. 

Let the chord A DC (Fig. 1) cut the semicircle ADB in D, and 
the tangent BC in C, in such a manner that A D= BC; then shall 
AD, BC represent quam proxvimé quadrants Fig. 1. C 
upon the semicircle ADB. By similar trian- 


les, 4272 — 48 A by hypothesis. Or 
gles, Fa 4p’ = Bo? PY hypothesis. I 


sec DAB = cot DAB, and DAB is such an 
angle as z; therefore 


BC=AB tan DAB = 2 tang, if the radius be unity ; 
= 1.5727; and 4a= 1.5708. 

Therefore BC exceeds the quadrant of ADP by one thousandth 
part nearly ; and in consequence, the triangle ABC exceeds the 
semicircle A.D B by one thousandth part. It is upon such a sin- 
gular coincidence as this that the following simple rule for approxi- 
mate rectification of the circle with compass and ruler has been 
framed. 

Rule. —* From an external point, at a distance equal to the radius 
from the given circle, describe a circle cutting the given circle at the 


two extremities of that diameter which is perpendicular to the line 


joining the point with the centre of the circle; and perpendicular to 
the same line draw two tangents to the two circles, the first touch- 


ing the original circle at the point most remote from the external 
point, and the second touching the other circle, and cutting the 
original circle in two places. Then the two chords joining these two 
last points with the point of the given circle nearest to the external 
point, will represent the two quadrants that are there terminated ; 
and if these chords be produced until they meet the tangent first 
VOL. IIL. 20 | 
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drawn, they will intercept upon it a portion bisected at the point of 
contact, and representing the two quadrants that are there termi- 
nated: and the triangle which this tangent forms with the two chords 
so produced will represent the area of the circle: and each of these 
rectilinear quantities will exceed the corresponding curvilinear quan- 
tity which it approximately represents by one thousandth part of 
the whole, nearly.” 

In proof of this construction, it will be seen that both DG 
and EK (Fig. 2) have by the construction the numerical values 
x V[2 {¥(5)—1}], radius being unity, 

and are therefore equal to one another, 

whence the inference proceeds as be- 
fore. 


This construction closely rivals in 





descriptive geometry the well-known 
arithmetical approximation to the value 


of z that is found in the vulgar frac- 





tion 32, this fraction exceeding the 
true value by only four, and the above 
geometrical result exceeding the same by only twelve parts in ten 
thousand. This simple process will, for example, yield for the quad- 
rant of a circle ten inches in diameter, a result exceeding the truth 
by less than the hundredth part of an inch, which amply suffices in 
accuracy for all that such processes can have in view. 

P.S.— It has been pointed out to me that the equation 


sec z = cot z, which the angle tan~'} 7 so nearly solves, is equiv- 


L 


alent to that proposition which Herodotus has recorded concerning 


the dimensions of the great pyramid of Gizeh, when he says that 
the area of the sloping side is equal to the square upon the perpen- 
dicular height. The semiangle contained at the vertex between 


two opposite sloping sides is in this case such an angle as 2, and 





accordingly the above construction may be considered as affording a 
ready means for reproducing upon paper those proportions which a 
recent writer* has affirmed that this monument was intended. to per- 


petuate, the periphery of its base bearing to its height very nearly 


the proportion of the circumference of a circle to its radius. The 
triangle A AL in the above construction will accordingly represent 
the vertical section of the Great Pyramid parallel to its sides. — 
A. 8. Herscuet, Cotlingwood, England, August 18, 1860. 
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General Problems from the Orthographic Projections of Descriptive Geometry ; with their Appli- 
cations to Oblique — including Isometrical — Projections, Graphical Constructions in Spherical Trig- 
onometry, Topographical Projection (“ One Plane Descriptive”), and Graphic Transformations. 
By S. Epwarp Warren, C. E., Professor of Descriptive Geometry and Geometrical Draw- 
ing in the Rensselaer Polytechnic Institute, Troy, N. Y. New York: John Wiley, 56 
Walker Street, 1860. 8vo. pp. xxxv, 412. 

The aims of Proressor WARREN in this work are thus stated in his Preface : — 

“1st. To proceed upon the basis of a perfectly accurate and rational idea of what Descrip- 
tive Geometry is. 

“2d. To make the course perfectly determinate and rational, even to the very details, in the 
plan of its composition and the order of its progression. 

“ 3d. To embody in its methods of treatment, as well as in its preparatory directions to the 
student, safeguards against false modes of study and sham scholarship. 

“4th. To make the course sufficiently full to meet the wants of advanced students, and of 
the members of the professions based on mathematics and the physico-mathematical sciences.” 

The plan of the course is founded on the division of Surfaces into Ruled Surfaces and 
Double-curved Surfaces, and the subdivision of Ruled Surfaces into Plane Surfaces, Single- 
curved Surfaces, and Warped Surfaces. Upon each of these four classes of surfaces four 
operations are distinguished, namely, Projections, Intersections, Tangencies, and Developments. 

In carrying out this plan the General Problems are placed under the two heads of Lower 
Descriptive Geometry and Higher Descriptive Geometry. Under the first head are treated quite 
fully the various problems relating to the plane, straight line, and point; those relating to the 
cone and cylinder, including conic sections ; those relating to the hyperboloid of one nappe, and 
the hyperbolic paraboloid ; and lastly, those relating to the sphere, ellipsoid, elliptic paraboloid, 
and hyperboloid of two nappes. Under the second head we find the construction of various spi- 
rals, the cissoid, conchoid, involutes, cycloids, helix, and spherical epicycloid ; also problems on 
the developable helicoid, warped oblique arch, oblique helicoid, right conoid, and annular torus. 





* “ The Great Pyramid, and why it was built,” by Joun Taytor. 
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Book II. gives the Applications of Orthographic Projections. ‘These include Isometrical Pro- 
jections, Conventional Oblique Projections, Spherical Trigonometry, Topographical Projections 
(a name which the author prefers to One-plane Descriptive Geometry), and Graphic Trans- 
formations, which include changing the planes of projection and rotating given magnitudes. 
A collection of Miscellaneous Problems, sixty-three in number, closes the work. 


From the above it will be seen that ProressoR WarkeEN’s book is far more comprehensive 
than any work on Descriptive Geometry before offered to American, or, so far as we know, to 
English readers. As such it will doubtless be welcomed by the Professors in our Scientific 
Schools, and by many students to whom the extensive French works on this subject are 
inaccessible. But, besides its comprehensiveness, this book has many positive merits. The 
author appears to have studied his subject well, and to be master of its minutest details. He is 
without doubt familiar with the works of his predecessors; but the marks of independent 
thought are apparent on even a cursory examination. His experience as a teacher has enabled 
him to judge of the wants of students, and to make many useful suggestions in the shape of 
remarks. We find also several examples of extended discussions of problems, that show 
a praiseworthy love of thoroughness, 

With this general recognition of the merits of the book before us, we pass to some more par- 
ticular remarks upon a few points. 

The true sphere of Descriptive Geometry is one of the topics discussed in the Preface, and 
the conclusion arrived at is, that Descriptive Geometry is “ the exact graphic art, and not the 
science of geometry, and is distinctively, graphically operative geometry, or the Geometry of 
Graphic Problems.” In this the author agrees with Cnas_es (LIOUVILLE’s Journal, 1847, p. 
33), who also denies to Descriptive Geometry the name of a science. But there are many able 
supporters of the opposite view, among whom may be noticed MonGr, Carnot, PONCELET, 
and Oxrivier. M. OLIvieR discusses the subject quite fully in the preface to his Additions au 
Cours de Géomdirie Descriptive, and becomes quite indignant against those who deny the claims 
of Descriptive Geometry to be called a science as well as an art. 

ProressoR WARREN has also some remarks on the use of models and pictorial diagrams in 
teaching Descriptive Geometry, and condemns their general use, on the ground that without 
them certain powers of the mind— attention, abstraction, and especially conception — are 
better cultivated. This objection would be more forcible, if these powers could be cultivated 
in no other way, or if there were not many persons to whom Descriptive Geometry would be 
very useful, if it could be brought within their grasp without long and to them painful study. 
The truth is that no real simplification of any science is to be dreaded, even when we regard 
study as a discipline of the mind. When fields once inaccessible to ordinary minds are annexed 
to the common domain, there will always be higher fields opening up to exercise and strengthen 
the loftiest faculties. 

OLtvieR, with an experience of more than twenty years in teaching Descriptive Geometry, 
recommends the use of models in the strongest terms. The costly models bearing his name are 
well known ; but he has also contrived a simple apparatus which any one can have made for 
himself, and which we shall here describe for the benefit of those who have not access to this 
author’s works. Take two shallow boxes similar to the tables of a backgammon board, and 
connected like them by hinges. Fill up these boxes with sheets of cork, and attach a brace to 
hold one table at right angles to the other, when necessary. These are the planes of projec- 
tion. Provide four sets of rods from one eighth to one fifth of an inch square, and of various 
lengths from four inches to twelve, or sixteen, or twenty four inches, or even longer, according 
to the size of the planes. These rods are to be pointed with needles, that they may be readily 
fixed in any position in the cork. They are to be painted, one set red, one red and white in 





bands, one black, and one black and white in bands. The red rods are used to construct in 
space any system referred in position to the two planes of projection; the red and white rods 
to project the points of this system on each of the planes of projection; the black and white to 
project these projections on the ground line; and the black to represent the projections of the 
red lines in space. When by means of these rods the operations necessary for the solution of 
a problem have been completed, the red and the red-and-white rods are removed, and the ver- 
tical plane revolved on its hinges to a horizontal position. The work is then done. By this 
apparatus also all ruled surfaces, such as cones, cylinders, hyperboloids of one nappe, hyper- 
bolic paraboloids, conoids, &c., may be exhibited. 

The classification of subjects adopted by Prorrssor WARREN will arrest the attention of 
every one. Few, we think, will approve it. System is in itself a great good; but here the 
dividing, subdividing, and dividing again, are carried so far, that one almost doubts whether 
the confusion incident to so many heads is not greater than that of no classification whatever. 
A few distinct heads, such as those generally adopted by writers on this subject, are all that are 
necessary, at least in a text-book. 

The style is also frequently open to objection. The greatest simplicity, directness, and pre- 
cision should characterize such a work. All long and wordy sentences, all parade and circum- 
locution, all vagueness and ambiguity, are serious hindrances to the student. As an example 
of prolixity (one of the worst perhaps), we make an extract from the chapter on Graphic 
Transformations. 

“426. Beneath all the formal problems of Descriptive Geometry, and giving character to 
their mode of solution, is a tacitly recognized problem, founded in the failure of human inven- 
tive skill to keep pace with human knowledge, as seen in the incapacity, hitherto apparent, 
to make available, that is, cheap and permanently reliable, instruments for the easy and exact 
graphical construction, by a continuous movement, of any lines but right lines and circles, — 


other lines being usually determined by points which are afterward joined by hand, or by the 
use of the ‘irregular curve’ (ruler). 


“427. In continuation of this reasoning, it appears: 1st. That any point revolves about a 
fixed axis in a circular arc; 2d. In order to secure an adequate, that is, an immediately avail- 
able, representation of such an are, it must appear circular or rectilinear in projection; 
3d. For this purpose, the plane of the are must be parallel or perpendicular to the plane of 
projection; and 4th. This being the case, the axis of the are will be respectively perpendicular 
or parallel to the same plane of projection.” 

We understand by this simply, that, since straight lines and circles are more easily drawn 
than other lines, it is best to choose an axis of rotation either parallel or perpendicular to the 
plane of projection ; because then the path of a rotating point will be in projection a straight 
line, or an are of a circle. 

On page 5 we find: “ Any magnitude, except a point, which is irreducible to anything more 
simple, may be regarded as the result of the motion of some simpler magnitude, according to a 
certain law.” Here it is twice implied that a point is a magnitude ; while on page 1 it is said 
that, “‘ Magnitudes are definite portions of space, having one, two, or three dimensions.” A 
point is therefore a definite portion of space, and has at least one dimension, — probably three, 
since its length, breadth, and thickness are very likely equal. 

On page 104 we find: —“ All sections of an oblique cone with a circular base which are 
parallel to the base, are circles, whose diameter depends on their distance from the vertex. 
All other sections, whose planes cut all the elements, are ellipses, save the sub-contrary circu- 
lar section, EF, Pl. VIII., Fig. 53, whose plane makes an angle with an element, as VB, equal 
to the angle made by the parallel plane, CD, with the opposite clement, V/A.” 
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Here are two omissions. It should have been stated, that the angles with VB and VA are 
both to be taken on the side towards the vertex. Moreover, there is no intimation that the 
figure does not represent any section of the cone through opposite elements; while it is essen- 
tial that it should represent the particular section made by a plane drawn through the axis 
perpendicular to the plane of the base. 

In drawing tangents to curves, the author appears to have had in view the method of Roser- 
vAL. This method is thus stated by its author (Mém. Acad. des Sciences, V1. p. 22): — 

“ Axiom. The direction of the motion of a point which describes a curve is a tangent of the 
curve in each position of this point. 

“ General Rule. By the specific properties of the curve (which are given) examine the dif- 
ferent motions which the describing point has at the place where you wish to draw the tan- 
gent : compound these motions into one, and draw the line of direction of the compound motion ; 
you will have the tangent of the curve.” 

ProressoR WARREN says (p. 72): — 

“The tangent to a curve is therefore the direction in which the generatrix, when at the 
point of tangency, would move were it to cease to generate a curve, and actually to move in 
the direction of its tendency for the instant. 

“But the law of the generation of a curve is such that the tendency of the generatrix at any 
instant is the resultant of two component tendencies, while from any common school philosophy 
we know that such a resultant corresponds to the diagonal of a parallelogram, whose two adja- 
cent sides express the relative values and directions of the component tendencies.” 

Then follow applications to the conic sections. On pages 284, 385 (the subject being higher 
curves) we find the method restated thus: — 

“ The tangent line to the curve, at any point, is the resultant direction of the motion of the 
generatrix, due to the two component motions of that generatrix. 


“The usual case is that neither of these motions is uniform. In this case, the tangent at any 
point is the resultant of the two tendencies for that instant only. Hence to construct the tan- 
gent at any point, draw two straight lines through that point in the directions in which the 
generatrix tends to move, at that point, and lay off on these lines distances whose ratio shall 
equal the ratio of the rates at which the generatrix tends to move at the instant in the given 
directions. The diagonal of the parallelogram, formed on these distances as two of its sides, 
will be the required tangent. 


“To furnish such momentary ratios as are necessary to the above solutions is one object of 
the higher calculus.” 

Now the principle of Roperva’s method is acknowledged to be correct ; but in applying it 
there are undoubtedly difficulties in determining what the components are. RoBERVAL him- 
self, Montucia, and even MonGg, in one case, are said by DuHAMEL (Mém. Sav. Etrang., 
V. 1838, p 257) to have confounded the component velocities of the generatrix with the pro- 
jections of the total velocity upon the directions of the components. He shows also, that this 
confusion will produce no actual error, when the velocities are equal, or when the directions 
of the motions are at right angles to each other. But when a curve is given by an equation 
between the distances of its points to two or more foci, these conditions do not in general exist, 
and the error becomes manifest. To illustrate, suppose we had the equation ar -+- br,,= a con- 
stant, r and r, being the distances from any point of the curve to two fixed points, and a and 6 
any multipliers, and let + and ¢ be the angles made by the tangent to the curve at any point 
with rand 7;. Then it is shown by DuHAMEL and by Serret (Méthodes en Géometrie, p. 53, 
et seq.) that 
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and, consequently, as will be readily seen by drawing a figure, that if we lay off on r and ry, 
any distances having the ratio dr: dr,, and erect perpendiculars at the extremities of these 
distances, the intersection of the perpendiculars will give the direction of the required tangent. 
It is obvious that the direction will not be that of the diagonal of a parallelogram constructed 
on the distances laid off as above, unless either dr = +dr,, or the angle between r and 7 is 
a right angle. 

When, therefore, this method is used, the mode of finding the ratio of the components should 
be distinctly laid down. We have seen that it is possible to fall into error, even when the Dif- 
ferential Calculus is relied on to furnish the ratios. At any rate, if we have to rely on the Cal- 
culus for this essential step, the method ceases to be an independent one, and we had better 
adopt at once the recognized methods of drawing tangents derived from Analytical Geometry 
and the Calculus. 

Extended as these remarks have become, we have left unnoticed many points that deserve 
attention. Enough, however, has been said to call attention to the principal features of this 
work. While we have not hesitated to point out what we consider faults, we trust that we 
properly appreciate the labors of the author in giving to the English student so extended, and, 
in many respects, so useful a work. 

The Lady’s and Gentleman’s Diary, or Poetical and Mathematical Almanack for the Year 1861. 
London: Price one shilling and six pence. 

This is the 158th annual number of this interesting and important publication. It is impos- 
sible to estimate the influence this unpretending serial has exerted upon the progress of the 
mathematics, and especially upon the development of mathematical talent in England. Be- 
sides 1988 original problems with their solutions, embracing all departments of the science, the 
mathematical papers thus far published would make several most valuable volumes. In our 
next we shall give the problems proposed for the next year, in hopes that many of our younger 
readers will feel disposed to send solutions of them “to the Editor of the Lady’s and Gentle- 
man’s Diary, Stationer’s Hall, London,” post-paid, before May Ist, 1861. 

Elements of the Differential and Integral Calculus. By Witit1amM Smyth, A. M., Professor 
of Mathematics in Bowdoin College. Second Edition. Portland: Published by Sanborn 
and Carter. 1859. 

The luminous statement, given in the Preface, of the spirit and plan of the work, at once 
arrests the attention ; and an examination shows that the author is not only master of his sub- 
ject, but clearly comprehends the manner of its presentation for the purpose of instruction. 
We have no hesitation in saying that this is one of the very best text-books upon the sub- 
ject we have ever seen. The infinitesimal method of Lerpnitz is adopted as its basis, 
which the author considers less logical than Newron’s Method of Limits or LAGRANGE’s 
Method of Derived Functions, but better adapted to the purposes of instruction, both on 
account of its greater simplicity, and the facility with which it is applied to the solution of the 
ordinary problems demanding the calculus, and especially for all purposes of investigation. 
Differentials are regarded simply as auxiliary quantities, and those who are familiar with the 
views of Carnot (to whom our author acknowledges his indebtedness), as exhibited in his 
incomparable little work, entitled, Reflexions sur la Métaphysique du Calcul Infinitésimal, will 
at once understand the spirit of the work before us. The arrangement is excellent, as the 
following brief synopsis will show. I. First Principles. II. Derivation of the auxiliary quan- 
tities, or differentials. III. Application to problems in which the differentials can be elim- 
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inated by the ordinary processes of Algebra. IV. Integral Calculus, in which the auxiliaries, 
or differentials, are eliminated by reversing the process by which they were obtained. V. 
Application to problems of quadrature, cubature, rectification; surfaces of solids. VI. Suc- 
cessive differentials, or new auxiliaries. VII. Application of calculus to development of 
functions. VIII. Maxima and minima. IX. Theory of curves. X. Transcendental functions, 
their differentiation and integration. XI. Transcendental curves. XII. Processes of integra- 
tion. XIII. Cycloid. XIV. Quadratures and cubatures continued. XV. Application to 
Mechanics. XVI. Equilibrium, Centre of Gravity, Hydrodynamics. XVII. Method of Va- 
riations. XVIII. Application of Calculus to Astronomy. XIX. Limits, Derived Functions. 
XX. Miscellaneous examples. 

The clearness and simplicity with which the principles are developed, the interesting histor- 
ical references, and the variety of the problems, all combine to make the work before us an ex- 
cellent text-book, and as such we commend it to teachers and students, with the assurance 
that they will not be disappointed. 

The methods of Newton and LAGRANGE are very properly given at the end of the work, 
because the student is then prepared to compare them with the method of LersnitTz without 
confusion. 


Gihitorial Items, 


WE are happy to lay before our readers the following report; and especially so, because all 
the Essays submitted are found of “sufficient merit to be worthy of publication.” We shall 
print the Essays in the order named as rapidly as possible, and all in this volume of the 
Monthly. 

REPORT OF THE COMMITTEE ON PRIZE ESSAYS. 


The Committee on Prize Essays regret that their Report has been so long delayed. The 
protracted absence of one of their number and the engagements of the rest prevented an earlier 
decision. They have received four Essays: On the Conformation of the Earth; On Central 
Forces; On Projections; and On Spherical Conies. All of these they consider of “ sufficient 
merit to be worthy of publication ;” although, as the productions of students, they are not to be 


too severely criticised. The Committee award the following prizes: To the first Essay, in the 
order named, forty dollars ; to the second, thirty dollars; to the third, twenty dollars; and to 
the fourth, ten dollars. 

WILLIAM FERREL, 

J. B. Henck, 

CHAUNCEY WRIGHT. 

Booxs Recervep. — General Problems from the Orthographic Projections of Descriptive 

Geometry, &c., by Pror. S. Enwarp WarrREN. (See Notice.) For sale by Brown and Tag- 
gard, Boston. — Annual Report of the Board of Regents of the Smithsonian Institution, show- 
ing the operations, expenditures, and condition of the Institution for the year 1859.— On the 
Equation of Differences for an Equation of any Order, and in particular for the Equations of 
the Orders Two, Three, Four, and Five, by ArtHur Caytry, F. R.S.; also a paper on Re- 
cent Terminology in the Mathematics. — Progressive Intellectual, Practical, and Higher Arith- 
metics; New Elementary and University Algebras; New Plane and Solid Geometry, with Plane 
and Spherical Trigonometry; Surveying and Navigation, by H. N. Roprnson, LL. D., pub- 
lished by Ivison, Phinney, & Co., 48 and 50 Walker Street, New York. 
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Wo ee ster’ SPuarty 
di Ey th TheStantan) 


VERY SIGNIFICANT FACTS. 


The following recommendations are from some of the most distinguished 
American and English scholars. They are but a few from many which have 
been received, testifying to the superiority of Worcester’s Quarto Dictionary. 
These testimonials are of the highest value, for they have all been given 
during the present year, and after an examination of this work and of that 
which is endeavoring to hold the position of a rival. The scholars of America 
and of England, with scarcely an exception, have decided in favor of Worces- 
| ter. Not a single scholar, equal in authority to any one mentioned below, 
can be cited as giving, after a comparison of the two works, the preference to 
Webster’s Dictionary. We give the testimony : — 

From C. C. Fetron, LL.D., President of Harvard College. 

Aware of the labor and care which had been devoted to this (the depart- 
ment of scientific terms) as well as to other parts of the work, I felt assured 
that Worcester’s Quarto Dictionary would more nearly meet the public wants 
than any other hitherto published. 

My expectations have been more than fulfilled. I find it not only rich 
beyond example in its vocabulary, but carefully elaborate in all the details, 
and thoroughly trustworthy as a guide to the most correct and elegant usage 
of the language. 


From the Rey. Josepa Boswortna, D.D., F.R.S 


Oxford, England. 

It is the most complete and practical, the very best, as well as the cheapest 

English Dictiouary that [ know. 
From Georce P. Marsa, LL.D 

The work of Dr. Worcester is unquestionably much superior to any other 
general dictionary of the language in every one of these particulars (orthogra- 
phy, pronunciation, definition, fulness of vocabulary, and precision and dis- 
tinctness of definition). 

From Rev. W. Wuewett, D.D., Master of Trinity College, England. 

I have repeatedly consulted the Dictionary since it has been in my posses 
sion, and have seen reason to think it more complete and exact than its 
predecessors. 


From Cuxrtes Ricnarpson, LL.D., the oldest living English Lexicographer, 
England. 

I sincerely hope you may enjoy from your brethren, both in America and 
England, that tribute of honor to which you have earned so undoubted a 
title. 

From D. R. Goopwin, D.D., President of Trinity College, Hartford. 


It was but a short time since that I was led to commend another dictionary 
as, on the whole, and with some exceptions, the best and most complete 
thing of the kind within my knowledge. The commendation was honestly 
given at the time ; but now it must be withdrawn in favor of yours. 1 con- 
sider your dictionary, in orthography, pronunciation, and definitions, as 
superior to any of its predecessors. 

W. B. Spraaue, D.D., of Albany, N. Y. 


My opinion of Worcester’s Quarto Dictionary, after having given it as ex- 
tended an examination as my circumstances would admit, is, that there is no 
other dictionary in the language that compares with it for completeness, ac- 
curacy, comprehensiveness, and precision, and perhaps I ought to add, that 
I have arrived at this conclusion rather contrary to a preconceived opinion. 


From Rev. Wenry A. BoarpMAN, D D., of Philadelphia. 


I particularly like it (the Dictionary), 1. Because of its very comprehensive 
character; 2 Because it adheres to the settled orthography of our noble lan- 
guage, — discarding those innovations which, however countenanced by cer- 


» Professor of Anglo-Saxon, 


From Rev. 


tain publishing-houses, have never to any extent been accepted by the scholars | 


of our country. 
From Louis AGassiz, LL.D. 


It is of great importance, when the noenclature of science 1s gradually 
creeping into common use, that an English lexicon should embrace as much 
of it as is consistent with the language we speak. I am truly surprised and 
highly delighted to find you have succeeded far beyond my expectations in 
making the proper selection, and combining with it a remarkable degree of 
accuracy. More could hardly be given except in a scientific cyclopadia. 

The following lines are quoted from Harper’s Magazine for September. 
They serve to show very truthfully the comparative value of recent and old 
| commendations : — 
|  Nsustice. — Our attention has been called to a species of injustice of 
whith publishers are sometimes guilty, in publishing commendations of 
school-books, without giving the dates when they were written. Especially 
does this merit reproval when these commendations are old, and when it is 
known that the writers have subsequently commended other and later publi- 
cations in the same department. It will readily be seen that this is frequently 
not only an act of injustice to teachers who have had the courtesy to com- 
men ia book, but that it is also a fraud upon the public.” 


SWAN, BREWER, & TILESTON, 
131 Washington Street, Boston. 
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No. 117 Washington Street, Boston, 
October, 1860. 
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CROSBY, NICHOLS, LEE 


HAVE PUBLISHED 
THE WORKS OF LAMB. With a fine 


In Four Volumes. Price, $5.00. 

This new edition of Lamb is reprinted from the latest London edition, 
edited by Tulfourd, contains his Life, Letters, and Final Memorials, his 
Essays of Elia, Rosamund Gray, with other Essays and Poems, being the 
best and most ¢ omplete edition issued. 

it is elegantly printed on paper slightly tinted, and is in every respect an 
edition worthy of the author 

‘This is the most convenient and elegant edition of Lamb’s Works which 
has been published, either in England or in this country, and it leaves 
nothing to be desired in respect to typographical beauty or any other essen- 
tial of a good library edition.’’— North American Review. 


The Three Great Histories, —Iume, Gibbon, and Macaulay, 


Elegant Library Editions, beautifully printed on tinted paper, con- 
venient in size, and withal the best and neatest yet published. 


THE HISTORY OF ENGLAND, FROM THE INVASION OF 
JULIUS CHSAR TO THE ABDICATION OF JAMES THE 
SECOND, 1688. By Davin Hume, Esq. A new Edition ; with 
the Author’s last Corrections and Improvements. To which is pre- 
fixed a short Account of his Life, written by himself. In 6 vol- 
umes. 12mo. With a Portrait. Price, $7.50. 

Sir James Mackintosa says of Hume: “ His greatest work, and that which 
claims most attention, was his ‘ History of England,’ which, notwithstanding 
great defects, will probably be at last placed at the head of historical compo- 
sitions. No other narrative seems to unite, in the same degree, the two 
qualities of being instructive and affecting. No historian approached him in 
the union of the talent of painting pathetic scenes with that of exhibiting 
compre: hensive views of human affairs. His narrative is flowing and 
various ; in common events, short and clear; in great actions, rapid and 
animated ; in affecting incidents, circumstantial and picturesque. His gen- 
eral observations seem always to be required by his subject; the most pro- 
found ideas are clothed in a transparent simplicity.” 


THE HISTORY OF THE DECLINE AND FALL OF THE 
ROMAN EMPIRE. By Epwarp Gipson, Esq. With Notes by 
the Rev. H. H. Mirman. A new edition. To which is added a 
complete Index of the whole Work. In 6 volumes. 12mo. With 
a Portrait. $7.50. 


CO. 
JUST 
CHARLES 


12mo. 


Portrait. 


Price, > 

Of the various editions of Gimpon this of MiLman is uniformly acknowledged | 
to have no rival. 

Pror. Smyta, in his Lectures on Modern History, says: “ But the whole is 
notwithstanding, such an assemblage of merits, so various, so interesting, and 
so rare, that the History of the Decline and Fall must always be considered as 
one of the most extraordinary monuments that have appeared of the literary 
powers of a single mind, and its fame can perish only with the civilization of 
the world.’ 


THE HISTORY OF ENGLAND FROM THE ACCESSION OF 
JAMES II. By Tuomas BAaBincton Macautay. In 4 volumes. 
12mo. Price, $5.00. 

“Ttis as fluent and as much colored as Livy ; as close and coherent as 
Thucydides ; with far more real condensation and a larger thoughtfulness 
than either ; and quite free from the affected laconisms and sarcasms and 
epigrams of Tacitus. I do not know that I ever read anything so good as the 
first forty pages ; so clear, comprehensive, and concise, so pregnant with deep 


| thought, so suggestive of great views, and grand and memorable distinctions.” 


— Lorp JEFFREY. 


With 
In 4 


CURIOSITIES OF LITERATURE. By Isaac Disrae tt. 
a View of the Life and Writings of the Author, by his Son. 
volumes. 12mo. Price, $5.00. 

“Tt embraces a more copious selection of noteworthy facts in regard to 
books and authors than can be found in almost any other compilation of the 
kind, while it doubtless owes much of its popularity with all classes of 
readers to the agreeable form in which these facts are resented ’’— North 
American Review, April, 1860. 


THE NORTH AMERICAN REVIEW. 

October, 1860. 

Contents. — Article I. Homer and his Heroines. II. Climatology. 
and Labors of Thomas Prince. 1V. Edmund Waller. V. I 
VI. Second Volume of Palfrey’s “‘ History of New England.” 
tine and Hygiene. VIII. Kush’s Occasional Productions. 
Language in America. X. The Origin of Species. XI. 
ton.’ XII. Critical Notices. XII11 New Publications. 

This Review has for nearly fifty years stood at the head of the utera 
our country, and has numbered among its contributors most of our 
literary men. The writings of Webster, Everett, Bancroft, snd 
were first made known through this work ; and its pages are now 
articles from our most prominent writers. 

The Norta AMERICAN Keview is published quarterly, in numbers o1 
three hundred pages each, at five dollars a year. 
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CHILSON’S 
PATENT CONE FURNACE. 


PATENTED IN 
AMERICA, ENGLAND, AND FRANCE. 


Tue subscriber begs 
to call the attention 
of scientific gentlemen 
and others to his dis- 
covery of a principle 
for burning fuel, by 





tible properties of the 
inated from the burn- 


ly consumed and their 
heat retained and 
made available to the 
fullest extent, so that 
there shall be no waste 
whatever. 
portant object is ac- 





of a large cluster of 


diators placed over a 
broad, shallow, flar- 
ing fire-pot, and sur- 
mounted by a radiat- 
ing and exhaustive 
annular chamber, as 
represented in the cut. 
The cones being large 
tt - at their base and small 
at the tops, causes the smoke and gases to be suspended directly over and 
near the fire. where they are thoroughly consumed, and their heat forced to 
impinge against and up the cones, thereby creating a powerful radiation 
This plan of furnace secures a fresh, healtinful heat, free from that scorch- 
ing, dry, disagreeable, red-hot iron heat and coal-gas so common to hot-air 
furnaces generally. Persons interested in these matters will here find an in- 
vention worthy of their attention, which saves from one half to two thirds of 
the fuel usually consumed. 
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COOKING RANGES. 
CHILSON’S PATENT DOUBLE OVEN RANGE. 


The mbst important Improvements yet made in Ranges. 


Tue highly satisfac- 
tory testimony re- 
ceived from the large 
number of these 
Ranges in use in the 
past three years 
should certainly in- 
duce those in want to 
examine this Range, 
which is entirely new 
in principle, and dif- 
ferent from any other 
before known. It has 
been got up very per- 
fect and substantial 
so that it commends 
itself at once to the 
purchaser, in prefer- 
ence to anything else 
of the Range kind in 
this country. 

Its great economy 
in the use of fuel, its 
quick and even baking 
ovens, its nice arrange- 
ment of flues, — with- 
out the usual vexa- 
tious complication of 
dampers, — its cast- 
iron flue plates, preventing any loss of heat in the brick-work, its nice ar- 
rangement for roasting meats in the ventilated ovens, &c., will be appreciated 
by every housekeeper. Sizes in variety for dwellings, hotels, &c., with or 
without Water Backs for heating water for bathing, &c., Hot Closets, and Hot 
Air Fixtures for heating additional rooms 

Also, a full assortment of 











Chilson’s Patent Trio Portable Furnaces, Trio Stoves, 
Parlor Stoves, Registers, Ventilators, &c., &c. 


WAREROOMS 99 & 101 BLACKSTONE ST., BOSTON. 
FOUNDERY AT MANSFIELD, MASS. 


GARDNER CHILSON. 


which all the combus- | 
smoke and gases elim- | 


ing fuel are thorough- | 


This im- | 
complished by the use | 


cones or tapering ra- | 


Lhilosophical Anstruments 


SCHOOL APPARATUS, 


E. §. RITCHIE, BOSTON, MASS. 


| Few branches of study in our schools are of more practical im- 
| portance than Natural Philosophy, and it is only by the use of 
proper apparatus that its principles can be adequately elucidated. 
Until a comparatively recent period, the attention bestowed upon 
this subject has been confined to a few of the elementary principles; 
of late years, however, the growing interest in physical science, as 
a branch of common education, has created a desire for more ample 
| and varied means of experimental demonstration. 

It has been my earnest desire and effort to keep pace with the 
progress of natural science, and, as new principles have been discov- 
ered or developed, to devise and construct new instruments, to im- 
prove the old, and to add to my list many which heretofore could 
only be procured from Europe; and also that, in superior quality 
and finish, as well as in graceful form and proportions, whatever 
goes from my manufactory shall take rank with the best products 
| of European make. 
| So numerous and important are the changes that have conse- 
| enema been made, that I have published a new and enlarged 

Catalogue of 100 pages octavo, containing descriptions of over 
| 


| Twelve Hundred Pieces of Apparatus, 


and illustrated by over Three Hundred finely executed engray- 
ings, and also many commendatory letters from the most distin- 


guished Physicists in the country. 
EK. S. RITCHIE. 








Philosophical Rooms, No, 313 Washington Street, Boston. 


enclose 25 cents in stamps. 


PHOTOGRAPHING ON WOOD. 





BRICHER AND RUSSELL, 


Photographers, Designers, and Engravers 
ON WOOD. 





129 Wasnincton Street, Boston. 


| RICHER AND RUSSELL, by their new process of Photo- 


graphing on Wood, are now enabled to produce much more | 





0S> Catalogues will be sent, prepaid, by mail to order, — please | 





| accurate representations of objects than by the old and slow process 


of hand drawing. 
Seminaries, Academies, and Public Buildings generally, College and 
Society Seals, Philosophical Apparatus, Mathematical Instruments, 
| and Diagrams (see specimens in Mathematical Monthly), Illustra- 


tions for School Books of all kinds, &c., &c. 


Vata aa 


Directions. 


Get a Photographer to take a negative of the object you wish to 





have engraved, and of the required size,— that is, send us a photo- 


graph of the required size, and the reverse of what is wanted when 


printed. 
If a negative photograph cannot be obtained, get as sharp and 


| clear an ambrotype as possible. 





They will furnish Portraits, Views of Colleges, | 














ROBINSON’S COURSE 


BY HORATIO N. ROBINSON, 


OF 


MATHEMATICS, 


LL.D., 


Late Professor of Mathematics in the United States Navy. 


The most Complete, most Practical, and most Scientific Series of Mathematical Text-Books for 
Common Schools, Academies, and Colleges ever issued in this country. 


NUMBERING EIGHTEEN VOLUMES 


Of well-graded and progressive text-books, carefully and thoroughly prepared, in which the Author has been assisted 
by some of the best practical Mathe matical talent in the country. 


The present edition of the Analytical Geometry and Calculus, in one volume, while it contains very much that is valu- 


able and is much liked as a text-book, yet doubtless it is liable to criticisms and may be impreved. 


For this reason the 


work is being re-written and thoroughly revised, in which is engaged some of the best mathematical talent in the countr vs 
and will appear early in the Spring of 1861 in two h undsome octavo volumes 

Robinson’s New Geometry and Trigonometry, recently published, is a beautiful volume, and worthy the attention of the | 
thorough and practical teacher, who desires a first-class text-book on those subjects. 

The “publishers have received an immense number of commendations for the books of this Series, of which the following 


are selections : — 
Professor W.H. Seavey, A. M., Principal of Girls’ High 


and Normal School, Boston :— ‘I regard Robinson’s Universal Astronomy 
as the best work on the subject, within the range it professes for itself, that I 
have ever seen. I[t is not a compilation. If everything in it is not n-w, — of 
course it cannot be in such a work, — everything in it is presented with the 
same living freshness and spirit that constitute a peculiar excellence in Pro- 
fessor Robinson’s other educational works, particularly his Algebra and 
Geometry. To the printed page he has imparted the power of awakening an 
| interest and zeal scarcely inferior to that aroused by the living voice of the 
enthusiastic teacher. Professor Robinson’s books are not labor-saving ma- 
chines: they incite to labor. It is no part of their object to keep difficulties 
out of sight, but to present them in such a manner as to inspire the student 
with confidence in his own ability to cope with them, aud an ardent desire to 
encounter them.” 


Prof. J. W. Patterson, A. M., Professor of tient 
Dartmouth College : — “* Robinson’s Works possess superior merits.” 


Prof. S. S. Greene, A. M., Brown University: “ Robinson’s 


Mathematics are an excellent series.” 


bree me in thinking it the most excellent treatise upon that subject yet pub- 
ished. 


lion. JONATHAN TENNEY, Secretary Board of Education in 
New Hampshire, writes : *1 believe your Algebra to be the best yet pub- 
lished for the use of the anlente in the High Schools and Colleges of our 
country. The Geometry I shall introduce when we have a class, which will 
probably be next term.” ' 


Prof. W. D. Witson, Hobart Free College, Geneva, N. Y., 
author of Treatise on Logic : —* 1 have obtained a copy of your Analytical 
Geometry and Calculus, and am exceedingly pleased with it. 1 regard it as 
incomparably more easy and intelligible for the beginner than any other work 
1 have ever seen.’ 


Prof. Dascom Greene, A. M., 
Polytechnic Institute, Troy, N.Y. : —‘* Robinson's University Algebra is a very 
full and, at the same time, concise work. It is an original work which is 
more than can be said of most text-books on that science. The Geometry is, 
in many respects, an improvement on most works of its class. The Analyti- 


Professor of Mathematics, 


| cal Geometry and Calculus abound with that variety of illustration, and ful- 


Prof. H. Pomeroy, C. E., Lawrence University, Wis. : 
*** Robinson’s Mathematical Operations,’ in connection with the sections upon 
logarithmic calculations in his ‘ Navigation,’ are far finer than anything else 
of the sort I know of in our language. Even in the elaborate work of Bab- 
inet and Housel, just published in Paris (Caleuls Practique), there is nothing 
equal to the above named sections on the niceties of logarithmic computation. 
They contain a mass of matter useful in the office of the Engineer, in the 
camp of the Scientific Explorer, and in the fixed observatory of the As- 
tronomer.” | 


F. G. Carey, late President of Farmers’ College, Ohio :— 
“You ask my opinion in relation to Prof. Robinson’s Mathematical Works 
I reply, that the best evidence of our appreciation of them is, that we have 

| adopted them throughout as text-books in this College, and have found by 
experience that they contain just what such text-books should contain, and 
show their author to be not only a book-maker but a practical teacher.’ 


| Prof. J.O. Hupwnvt, C. E., of Chicago: — “In a long carecr of 
travel which ten years’ experience as an engineer has given me. I have never 
| met Professor Robinson's equal as a practical mathematician. Tis books are 
unrivalled for perspicuity and clearness in our language. His University Al- 
gebra and Astronomy are both jewels in the mines of science. Take the course 
| together, I believe it to be the best in the English language. I have the 
option of several practical engineers upon his Trigonometry, and they agree 


@& A New Descriptive CataLocue (of 160 pages), and the “ EpucationaL CircUuLAR,” 


| interesting to Teachers, descriptions, notices, testimonals, 


ness of practical application so characteristic of the author. ‘The treatise on 
Surveying and Navigation is an excellent practical work. ‘The Mathematical 
Operations is not only valuable as a key to the former volumes of the series, 
but also as containing additional problems, involving many interesting pro 
cesses. The Astronomy is a very excellent work, and contuins more of Pp rhiysi- 
eal astronomy than is often found in an elementar) treatise. It is re- 
markable what an amount of astronomical science, descriptive, phy sical, aud 
practical, is here compressed.” 


Prof. D. Woon, A. M., Professor of Civil Engineering and 
Physics in the University of Michigan: —“ For conciseness, accuracy, and 
adaptation to classes 1 think Robinson’s Mathematical Series unequalled by 
any in this country.” 


Prof James C. Watson, A. M, Director of Observatory, 
University of Michigan: — “* I consider Robinson’s Mathematical text-books 
the very best yet published in this country. Their introduction ought to 
become general.” 


Prof. T. McCaurry Batventine, A. M., Professor of Mathe- 
matics, Cumberland College, Ky. : —* Robinson's Analytical Geometry and 
Caleulus will be found very valuable books. The development of the various | 
subjects treated is so clear and natural, that the student who has had suf- 
ficient preparation can thoroughly understand them * 


with matter 
prices, etc., sent free, on request. 


> Liberal Terms for Specimen Copies and first supplies for Schools. 


IVISON, 


PHINNEY, & CO., 


Publishers, 48 and 50 Walker Street, New York. 


SOLD BY BOOKSELLERS 





GENERALLY 


EVERYWHERE. 




















ROSS’ AMERICAN SCHOOL FURNITURE WORKS, | 


Established, 1838. 


> 





+ 


Che Pioneer and most Extensive Establishment in the United States. 








The above Engraving represents Ross’ Improved High School, Normal The above Engraving represents Ross’ Improved High | 
School, or Academy Double-Column Desk and Chairs ; School, Normal School, or Academy Single-Column 
Falls to lift; plain top. Desk and Chair; Fall to lift; plain top. 





The above Engraving represents Ross’ Improved High The above Engraving represents Ross’ Improved High School, Normal 
School, Normal School, or Academy Single Desk School, or Academy Double Desk and Chairs; 
and Chair; Fall to lift; plain top. Falls to lift; plain top. 


eee eer 


An Illustrated Catalogue and Information forwarded, on Application, by Mail or Otherwise. 





| N. B. very Article of School Furniture from this Establishment wit. BE WARRANTED. All Communica- 


| tions may be addressed to 


JOSEPH L. ROSS, 
Office--CHARDON, opp. HAWKINS STREET, 


| 
| (Near the Revere House.) BOSTON, Mass. 





| Entered according to Act of Congress, in the Year 1860, by Josepu L. Ross, in the Clerk’s Office of the District Court 


of Massachusetts. 























MATHEMATICAL BOOKS, 


IMPORTED AND FOR SALE BY 


SEVER AND FRANCIS, CAMBRIDGH, 


SUCCESSORS TO JOHN BARTLETT 





ENGLISH. 


American aromas and Nautical Almanac. For the Years 1855-61. 
Eac. ° ° . ° 
“Treatise on Statics and Dy1 namics ° , ° ° 
Algebraical Problems, 8vo. Second-hand 
Key to do. 8vo. do. ° 
Philosophical Problems. 8vo. do. 
Geometrical Problems. 8vo. do. . 
Treatise on Differential Equations. 
Theory of Elliptic Integrals. 8vo. : 
System of Railway Formule. 8vo. ° ° . 
BRITISH NAUTICAL ALMANAC. 1861 and 1862, each 
CARMICHAEL. ‘Treatise on the Calculus of Operations. 
CHAUVENET. Trigonometry. 8vo. . ° F ° ° 
COURTENAY. Calculus. 8vo. . 
COOMBE. Solutions of the Cambridge Problems, 1840, 1841. 





8vo. 


” 8v0. e 


DEMORGAN. Differential and Integral Calculus ° . 
EARNSHAW. Dynamics. 8vo. 

FISCHER. Logarithmic Tables of Seven Places. 
Bremiker’s Vega. 8vo. Hf. mor. . 
FRoOsT. Mathematical Questions of the Senate-House Examination 

Papers. 1838-1849. 8vo. ° ° ° 
Gauss, Theoria Motus. Translated by C. H. Davis. 4to. ° 
GreGorRY. Differential and Integral Calculus by Walton. 8vo. 
HlADDON. Differential Calculus . ° ° ° 
HAMILTON. Lectures on Quaternions. 8vo. . . 
HANN. Integral Calculus . . . . 
HEATHER. Descriptive Geometry . ° 
HEMMING. Differential and Integral Calculus. 8vo, . 
HUTTON. Mathematics . ° ° ° . 
—— Recreations. 1vol. 8vo. . ° 


“Translated from 


Mathematical Tables. 8vo. . ° 

Plane and Spherical bee canard . 

Algebraic Equations . 

Treatise on Conic Sections. Bv0. 

Differential Equations and Calculus of F inite ‘Differences. 
8vo. ° ° ° . . ° 

Integral Calculus ° 

Geometry of Three Dimensions. 

JAM AMIESON. 


IlyYMER, 


8vo. j ° ° ° 
Solutions of the Senate-House Rider. 8vo. . ° 
Second-hand 


‘Vol. I ‘ I. 


LARDNER. System of Algebraic Geometry. 8vo. 
MAIN and BROwN. Indicator and Dynometer 
Mathematical Monthly. Edited by J. D. Runkle. 
0. do. Hf. mor. ° 
Mathematical Problems and Examples of the Senate- House Examina- 
tion Papers. 1821-1835. With an Appendix containing the 
Senate-House Questions for 1837. 8vo. ° ° ° 
PARKINSON. Elementary Mechanics. Post 8vo. . ° ° 
PEIRCE. Analytic Mechanics. 4to. . ° . 
PEIRCE, J. M. Analytic Geometry. 8vo. ° ° ° 
PHEAR. Elementary Hydrostatics. Post 8vo. . ° 
PRIcE. Differential and Integral Calculus. 3 vols. 8vo. 
Quarterly Journal of Pure and Applied Mathematics. Sylvester, Fer- 
riers, & Co. $6.00 per annum, post-paid. 
RANKINE. Manual of Applied Mechanics . 
SALMON. Conic Sections . ° 
— Higher Plane Curves. . ° . 
Higher Algebra 
Solutions of the Cambridge Problems. 
son. 8vo. . ° ° ° 


In Nos. 


1848 7 1851. Ferrers and Jack- 


” 1854, Walton and McKenzie. 
8vo. ° 
1857 
Senate-House Riders. Jamieson. 
8vo. ° 
SPOTTISWOODE. 


Elementary Theorems relating to Determinants, 


2 vols. - 
8vo. . 


Exercises on Mechanics, with Key. 
Mechanical Philosophy. 
Materials. 8vo. . ° ° 
TATE and STEEL. Dy namics. 8vo. . ° 
TODHUNTER. Analytical Statics. Post 8vo. 
| ———_—_—_——._ Differential and Integral Calculus. 
WALTON, 


2 vols. Post 8vo. 
Problems illustrative of Plane Coérdinate Geometry. 8vo. 
Mechanical Problems. 8vo. ° ; ° 
Problems .n Hydrostaties and Hydrody namics. 
| —— On the Differential Calculus. 8vo. . 
WALTON and MCKENZIE. Solutions of the Cambridge P roblems. 
1854. 8vo. $3.25. Do. 1857. . ° ° 
——— Problems in Elemertary Mechanics. 
WaubD. Algebraic Geometry. 8vo. Hf. ef. 
WHEWELL. Analytic Statics. 8vo. ° 
WILSON. Dynamics. 8vo 
WooLuovuseE. Differential Calculus 


” 8vo. 


Bra, 
ares hand. ) 





0.30 


1.50 | Brot. Traité des Equations differentielles. 


$1.50 | BELANGER. 


FRENCH, &c. 


Poussée des Terres. 8vo. Hf. cf. . ° 

Résumé de Lecons de Géométrie —— tique “et de Cal- 
cul Infinitésimal. 8vo. . ° ° ° 
He. mor. ‘ 


AUDE. 


1.75 | BOURCHARLAT. Eléments de Calcul Differential et du Calcul” Inte- 


<4 


7 | MONGE. 


4.50 


e 2.59 
Cc ampion ‘and Walton. 8vo. 2.50 


3.25 


2.95 | 
-00 





| MORIN, 


} 


| NAVIER. 
| OLIVIER. 


8vo. . 
= de Mécanique Elémentaire & PUsage des Candi- 
V’Ecole Polytechnique. 8vo. . . ° e . . 
Théorie des Determinants. 8vo. . 
Application de ’Algébre a la Géométrie. 
Tables de Logarithms. 8vo. fch. . . ° 
Traité de Géométrie Supérieure. 8vo. Hf. cf. ° . 
CHOQUET. Traité élémentaire d’Algébre. 8vo. Hf. cf. ° 
CouRNOT. Traité élémentaire de la Theorie des Fonctions, et “du 
Calcul Infinitésimal. 2vols. 8vo. . 
CRELLE. Journal fur die reine und augewandte Mathematik. Per 
annum ° 
DELISLE. Géométrie ‘antigen, 8vo. 
DUHAMEL, Cours d’Analyse Calcul Infinitésimal. 
Hf. mor. . ° 
a Cours de Mécanique. 2 vols. 8vo. “ne. mor. 
DuPIN. Application de Géométrie et de oe a la Marine aux 
Ponts et Chaussées. 4to. Hf. mor. . ° ° 
Developpments de Géométrie. 4to. Hf. mor. ° ° ° 
Géométrie et Mécanique, appliquée aux Arts. 8vo. IIf. mor. 
FRANCGUR. Cours complet de Mathématiques pures. 2 vols. 8vo. 
—— Eléments de Statique. 8vo. Hf. cf. . ° 
Gauss. Méthode des Moindres Carrés. 8vo. Hf. cf. . : 
KOuNLER, Logarithmisch Trigonometrisches Handbuch. 8vo. 
Lacroix. Traité du Calcul Differential et du Calcul Integral. 
vols. in 4to, avec 18 pl. Mor. . ° ° 
LAGRANGE, Mécanique Analytique. 2 vols. 4to, ‘ . ° 
Théorie des Fonctions Analytiques. 4to. Hf. mor. . 
Traité des Equations Numeriques de tous les Degrés. 
lif. mor. ; “ % ° ° 
Tables de Logarithmes. 18mo. . . 
Systéme du Monde. 4to. Hf. mor. . . ° . 
LEGENDRE, Traité des Fonctions Elliptiques. 3 vols. 4to. Hf. mor. 
LEROY. Traité de Stéréotomie comprenant les Applications de la 
Géométrie Descriptive 4 la Theorie des Ombres, la Perspective 
. Lineaire, la Gnomonique, la Coupe des Pierres, et la Charpente, 
In 4to, avec Atlas de 74 pl. in fol. Paper, $9.00; hf. mor. ° 
—— _ Traité de Géométrie Descriptive. In 4to, avec Atlas de 71 
pl. Paper, $3.00; hf. mor. $5.00 and 
——- _ Anily - Appliquée 4 la Géométrie des trois Dimensions. 
8vo. Hf. cf. . 
LIOUVILLE. Journal de Mathé matiques Pures et Appliqué es. 
1857. 22 vols. . ° 
MAHISTRE. Cours de Mécanique Appliquée. 8vo. 
Application de Analyse a la Géométrie. 
Traité élémentaire de Statique. 8vo. 
Aide-mémoire de Mécanique Pratique. 8vo. . ° ° 
MONTFERRIER. Encyclopédie Mathématique ou Exposition com- 
pléte de Toutes les Branches des Mathématiques d’apres les 
Principles de la Philosophie des Mathématiques de Hoéné 
Wronski. 3 vols. 8vo. To be continued in monthly Livraisons, 
(Ketten) Hingbriichen. 4to. ° * ‘ 
Théorie Géométrique des Engrenages. 4to. 
~ aac de Géométrie Descriptive. 
If. mor. 
Complé ment de "Gé ométrio Descriptive. 2 


BRIOSCHE. 
BOURDON. 
CALLET. 
CHASLES. 


8v0. “Hf. cf. 


(eee ae 
2 vols. 8vo. 


3 


4to. 
LALANDE. 
LAPLACE, 


] 836 — ~ 


Ato. Hf. mor. 
Hf. mor, . . 


lif. mor. . 
2vols. Ato, 


—_——— vols, 4to. 
Mémoires de Géométrie Descriptive, Theorique, et Ap- 

pliquée. 2vols. 4to. Hf. mor, 

a de la Géométrie Descriptive. 

Cours de Géometrie Descriptive. 2 vols. 

PoINsoT. Eléments de Statique. 8vo. Hf. ef. ° 

PoIssOoN. Mécanique. 2 vols. 8vo. 

PONCELET et LESBROS, Experiences Hydrauliques. 

PONTECOULANT. Systéme du Monde, 4 vols. 8vo. 

POUVILLET. Eléments de Phy — Experimentale. 
Hf. cf. . : 

SERRET. Cours d’ Algébro. supé ‘rienre. 

Eléments d’Arithmetique. 

Nouvelles Annales do 


Sto. 
Hf. mor, 


2 vols, 


Ato. 


4to, Tif. mor. 
ae. 
3 vols. 8vo, 


8vo, Heh |. 
8vo. Hf. ef. 
Mathématiques. 


TERQUEM. 
annum 


Monthly. Per 
Nouvelles Annales de Mathématiques, 1856-7. 2 vols. 
Ht. am . ° . ° ° ° ° ° . ° ° ° 
Nouvelles Annales de Mathématiques. Tomes VIII. a 
Corresponding to the Years 1849-1859. 19 vols. Hf. ef. 
Bulletin Bibliographie, d’Histoire, et de Biographie 
Mathématiques. 8vo. Hf.cf . r 4 
TRESCA. Géométrie Descriptive. Bvo. if. mor. ° 

VERHULST. Traité élémentaire des Fonctions E lliptiques. 


XVII. 


8vo. 


Cours complémentaire ‘d’Analyse et de Mécanique. 


8vo 


$ 1.87 


2.75 
2.00 


8.00 


2.00 
2.00 


6.00 
5.00 
3.75 


9.00 
9.00 


9.00 
10.00 
10.00 

2.50 

6.00 

4.00 
16.00 


7.50 
3.50 
1.50 
4.00 


6.50 


3.00 
3.00 


3.59 
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DODD'S MATHEMATICAL SERIES. 


Cext-Books for Colleges, Academies, antl Schools. 


BY PROF. JAMES B. DODD, TRANSLYLVANIA UNIVERSITY, KY. 


The attention of Instructors is respectfully invited to the books of Prof. Dodd’s series, which are works of an established char- 
acter, and used with satisfaction in prominent institutions of learning throughout the United States and Canada. 


RETAIL PRICE, 
ELEMENTARY AND PRACTICAL ARITHMETIC. 12mo. 291 pp. Boards : - $ 0.50 


HIGH-SCHOOL ARITHMETIC. 12mo. 364 pp. Cloth : 84 
KEY TO ARITHMETIC. 12mo. 133 pp. Boards. . 28 
ELEMENTS OF ALGEBRA. 12mo. 217 pp. Sheep . , ; 84 | 
HIGH-SCHOOL ALGEBRA. (Table of Logarithms from 1 to 10,000. 16 = 12mo. 306 pp- : ew 1.25 
KEY TO ALGEBRA. 12mo. 173 pp. Cloth . ° ‘ , ° ‘ ; : ° . 84 
ELEMENTS OF GEOMETRY AND MENSURATION. 12mo. 237 pp. Sheep . . 1.00 
TRIGONOMETRY. With applications to Surveyinc, Navigation, ete. 12mo. 212 pp. Ta- 

bles 80 pp. Sheep . ; ‘ ; : . ; ; ° ° : ° , - 1.25 





0tG~ A Primary Arithmetic, and books to complete the series, are in preparation, and will soon be published. 
Dodd’s Arithmetics and Geometry are adopted for the public schools of New York, and several other cities of the country. 


Descriptions and many excellent commendations in our new Descriptive Catalogue of College and School Books, copies of which 
will be furnished gratis on application to 


PRATT, OAKLEY, & CO., Publishers, 


21 Murray Street, New York. 


THE NEW AMERICAN -CYCLOPADIA. tributed to by muny of the ablest and best writers of the South, and 


is as fair to every section of the Union as it is possible for a work to 
be. It will be completed i in about seven other volumes.’ 


D. APP LE TON & CO. : The following notice in Silliman’s American Journal of Sciences 


and Arts, for March, is from the pen of the venerable senior editor, 
Nos. 448 & 445 Broadway, New York, one of the highest living authorities on the subject: — 

“Tn the American Cyclopzedia the articles on Science are numer- 
HAVE JUST PUBLISHED ous and valuable, and elevate the work to the character of a com- 
pendium of modern science. These articles are in most cases written 
Vol. XI. of the with decided ability, and evidently by persons who are familiar with 
the topics they discuss. While many of the less important subjects 


me ad ae are presented with luminous brevity, others are more fully exp: inded. 
ely Wier cay IC 0 r | { Among these are many topics of Natural History. Chemistry is pre- 

4 a . re / ( ? | sented with its equivs ilence and laws of combination, illustrated by 

| many of its modern discoveries and practical applies itions; of the 

- ‘ oii latter, an example is found in the full account of the manufacture of 

A POPULAR DICTIONARY OF GENERAL KNOW LEDGE, gelatine, of cea and bricks, and in the ample history of gas-lighting. 
Neology, voltaic electricity, magnetism, and other departments of | 
EDITED BY pure or applied science, are treated with reasonable fulness. As a} 
literary work the Cyclopsedia is written in a pure and chaste style, 
GEORGE RIPLEY and CHARLES A. DANA, and exhibits the candor and fairness which should ever adorn a 


record of universal knowledge. L. S.’ 





Aided by a Numerous Select Corps of Writers from all parts of the 
United States. 


7 —TIner an + vr) 
OUR SUBSCRIPTION LIST 
This work is being published in about 16 ~ octavo volumes, | Already numbers TWELVE THousanp names, from every section of 
750 l sa. the country, which evidences the universal popularity of this Na- 
ao > 
each containing 750 two-column page TIONAL Work. 


VOLS. I. TO XI. NOW READY. 


To be followed by a new Volume every three months. THE NEW AMERICAN CYCLOPADIA 


. : 1 $350: _— . | Is sold exclusively by subscription, and Agents have been appointed 
Price — In cloth, 3; sheep, 63.80; half moveceo, $4; half for almost all sections of the U Jnion. In case, however, Aauuie are 
not to be found, we will receive subscriptions and forws ard copies of 
| the work, free "of expense, on receipt of the price. Persons at a 
distance may send money for one or more volumes at a time, it not | 
being necessary to take the whole eight volumes at once, unless they | 
“ This great work, published by the Appletons of New York, has | feel inclined to do so. Those living in the city will find a subser ip- | 
reached its eighth volume. It is ne of the most valuable Cyclope- | tion-book at our store, where their names will be entered, and the | 
4.88 in the world, and for Americans the most valuable. It is con- | volumes, as published, sent to any part of the city. 








Russia, $ 4.50 each. 


From De Bow’s Review, New Orleans. 














GROVER & BAKER'S 
Gelebrated 


SEWING MACHINES, 


FOR 


Family Ose and Manufacturing Purposes. 


——————— —$— 5— — — reread 


OVER g AND 


40,000 gaa Territories, 
IN DAILY USE 


IN THE 


Alnited States 


— 


GIVING 
UNIVERSAL 


SATISFACTION. 


TuesE Macutnes sew from two spools; the thread requires no re-winding; and they make a STRONGER, 


> 


HANDSOMER, AND MORE ELASTIC SEAM than any other Machine. They perform their work 
with a rapidity never before equalled, are almost noiseless in their operation, and 


are FAVORITES in every family where they have been introduced. 


The “Scientific American,’ November 5th, 1859, | 7s considered the most useful article in the house, next to 
says : — | the cradle, and no less indispensable than that.” 

“The machines manufactured by the Grover & Baker| “ Zion’s Herald,” Nov. 16th, 1859, says : — 
| Sewing Machine Company are too well known by the| “We would recommend to families and to those about 
public at large to need any recommendations at our to organize a homestead, to be sure and have a Family 
hands, and we will simply add, that we have had one Bible, and also one of Grover & Baker's SEWING 
of them in use in our family for some time past, and it, MACHINES.” 


LPP 


GROVER & BAKER SEWING MACHINE CO., 


18 Summer Street, Boston. | 58 West Fourth Street, Cincinnati. 
495 Broadway, New York. 115 Lake Street, Chicago. 
730 Chestnut Street, Philadelphia. 124 North Fourth Street, St. Louis. 
181 Baltimore Street, Baltimore. | 91 Montgomery Street, San Francisco. 




















IMPORTANT EDUCATIONAL WORKS 


RECENTLY PUBLISHED BY 
GOULD & LINCOLN, BOSTON. 


Lectures on Logic. By Sir William Hamilton, Bart., Professor 
of Logic and Metaphysics in the University of Edinburgh. With 
Notes from original materials, and an Appendix containing the 
latest development of his new Logical Theory. Edited by H. 
Longueville Mansel, B. D., Oxford, and John Veitch, A. M., Edin- 
burgh. Royal 8vo. Cloth, $3.00. 

This volume completes the Metaphysical and Logical series of Sir William 
Hamilton, and will enable American scholars to possess themselves of the 
invaluable works of this eminent author, in two elegant octavo volumes, at 
six dollars, — half the price of the English edition. 


Lectures on Metaphysics. By Sir William Hamilton, Bart. 
Edited by Prof. H. L. Mansel, B. D., Oxford, and John Veitch, 
M. A., Edinburgh. Royal 8vo. Cloth, $3.00. 

Hamilton’s Lectures on Metaphysics have been received with eminent favor, 
and already adopted as a text-book in Harvard, Yale, Princeton, and other 
distinguished Colleges. 


Prolegomena Logica. An Inquiry into the Psychological Char- 
acter of Logical Processes. By H. Longueville Mansel, B. D., 
Professor of Moral and Metaphysical Philosophy, Oxford; Editor 
of Sir William Hamilton’s Lectures; Author of “ Limits of Re- 
ligious Thought,” ete. 12mo. Cloth, $1.00. 

This work is not an Introduction to Logic, but ‘‘ an inquiry into the con- 
stitution and laws of the thinking faculty, such as they are assumed by the 
logician as the basis of his deductions.” It is an important contribution to 
Mental Science, by one who stands in the front rank of living authors in this 
department of learning. 


Limits of Religious Thought Examined. By H. Longueville 
Mansel, B. D., Professor of Moral and Metaphysical Philosophy, 
Oxford; Editor of Sir William Hamilton's Lectures, ete. 12mo. 
Cloth, $ 1.00. 

This able work of Prof. Mansel has passed through several editions, and is 
attracting marked attention among scholars and theologians, many of whom 
regard it as a defence of revealed religion unsurpassed since the appearance of 
Butler’s Analogy. 


Mental Philosophy 3 Including the Intellect, Sensibilities, and 
Will. By Joseph Haven, Professor of Intellectual and - Moral 
Philosophy, Amherst College. Royal 12mo. Cloth, $1.50. 

Prof. Park, of Andover, says: ‘* It is pistrNcuIsuep for its clearness of style, 
perspicuity of method, candor of spirit, acumen, and comprehensiveness of 
thought. I have been heartily interested in it ” 

“ Earnestness, candor, and accuracy and elegance of diction characterize 
every page, and render the work as interesting to the general reader as it is 
valuable to the scholar.” — D, II. Cocuran, Principal and Prof. of Moral and 
Intellectual Philosophy, State Normal School, Albany. 

This work has been extensively adopted as a text-book in Colleges and 
High Schools throughout the country. 


Moral Philosophy 3 Including Theoretical and Practical Ethics. 
By Joseph Haven, D. D., late Professor of Moral and Intellectual 
Philosophy in Amherst College; Author of “ Mental Philosophy.” 
Royal 12mo. Cloth, $1.25. 

It is scientific in method and thorough in discussion, and its views on un- 
settled questions in morals are discriminating and sound. It treats largely 
of Political ethics, —a department of morals of great importance to Ameri- 
can youth, but generally overlooked in text-books. In the history of ethical 
opinions, it is unusually rich and elaborate. 


Elements of Moral Science. By Francis Wayland, D. D, late 
President of Brown University. 12mo. Cloth, $1.25. 


Elements of Political Economy. By Francis Wayland, D.D., 
12mo. Cloth, $1.25. 
All the above works by Dr. Wayland are used as text-books in many of the 
colleges and higher schools throughout the Union, and are highly approved. 


The Elements of Geology 3 Adapted to Schools and Colleges. 
With numerous Illustrations. By J. R. Loomis, President of 
Lewisburg University, Pa. 12mo. Cloth, 75 cents. 

“It is surpassed by no work before the American public.” —M. B. ANDER- 
80N, LL. D., President of Rochester University. 


Principles of Zoology 3 Touching the Structure, Development, 
Distribution, and Natural Arrangement of the Races or ANI- 


MALS, Living and Extinct; with numerous Illustrations. For the 
use of Schools and Colleges. Part 1. ComPARATIVE PHYSIOLOGY. 
By Louis Agassiz and Augustus A. Gould. Revised edition. $1.00. 


Thesaurus of English Words and Phrases; so classified 
and arranged as to facilitate the expression of ideas and assist in 
literary composition. By Peter Mark Roget, late Secretary of the 
Royal Society, London, ete. Revised and edited, with a List of 
Foreign Words defined in English, and other additions, by Barnas 
Sears, D. D., President of Brown University. New American 
Edition, with Additions and Improvements. 12mo. Cloth, $1.50. 


|The Earth and Manz Lectures on Comparative Physical Ge- 

| ography, in its relation to the History of Mankind. By Arnold 
Guyot. With Illustrations. 12mo. Cloth, $1.25. 

| Prof. Louis Agassiz, of Harvard University, says: ‘‘ It will not only render 


the study of Geography more attractive, but actually show it in its true 
light.” 


Essays in Biography and Criticism. By Peter Bayne, M. A., 
Author of “ The Christian Life, Social and Individual.” Arranged 
in two Series or Parts. 12mo. Cloth, $1.25 each. 


Guyot’s Mural Maps. A series of Elegant Colored Maps for 
the Recitation Room, exhibiting the Physical Phenomena of the 
Globe. By Prof. Arnold Guyot, viz.: Map of the World, mounted, 
$10.00. Map of North America, mounted, $9.00. Map of South 
America, mounted, $9.00. Map of Geographical Elements, mount- 
ed, $9.00. 


Chambers’s Cyclopedia of English Literature. A Selection 
of the choicest productions of English Authors, from the earliest 
to the present time. Connected by a Critical and Biographical 
History. Two imperial octavo volumes, 700 pages each, double 
columns; with 300 elegant Illustrations. Embossed Cloth, $5.00. 


The Life of John Milton, Narrated in Connection with the 
Political, Ecclesiastical, and Literary History of his Time. By 
David Masson, M. A., Professor of English Literature, University 
College, London. Vol. I., 1608 to 1639. With Portraits, &c. 
Royal 8vo. Cloth, $2.75. 

An elaborate, erudite, and magnificent work. 


Annual of Scientific Discovery for 1860 or, Year-Book of 
Facts in Science and Art, exhibiting the most important Discov- 
eries and Improvements in Mechanics, Useful Arts, Natural Phi- 
losophy, Chemistry, Astronomy, Meteorology, Zoology, Botany, 
Mineralogy, Geology, Geography, Antiquities, &c. Edited by 
David A. Wells, A. M. 12mo. Cloth, $ 1.25 


The Puritans 3 or the Court, Church, and Parliament of England, 
during the reigns of Edward VI. and Elizabeth. By Samuel Hop- 
kins, Author of “ Lessons at the Cross,’’ etc. In 8 vols. Vols. I. 
and II. now ready. 8vo. Cloth, $2.50 per vol. 

This is a masterly work, by one of the most distinguished of living authors. 


|Cyclopedia of Anecdotes of Literature and the Fine 

Arts. Containing a copious and choice Selection of Anecdotes 
of the various forms of Literature, of the Arts, of Architecture, 
| Engravings, Music, Poetry, Painting and Sculpture, and of the 
| most celebrated Literary Characters and Artists, &. By Kazlitt 
Arvine, A. M., Author of “ Cyclopedia of Moral and Religious 
Anecdotes.” With numerous Illustrations. 725 pp. 8vo. Cloth, 
$ 3.00. 


The Greyson Letters. 





Selections from the Correspondence of 
Rk. E. H. Greyson, Esq. Edited by Henry Rogers, Author of * The 
Eclipse of Faith.” 12mo. Cloth, $1.25. 

‘A book not for one hour, but for all hours; not for one mood, but for 
every mood; to think over, to dream over, to laugh over.” — Boston Journal. 

“The Letters are intellectual gems, radiant with beauty, happily inter- 
mingling the grave and the gay.’? — Christian Observer. 


Knowledge is Power. A View of the Productive Forces of 
Modern Society, and the Results of Labor, Capital, and_ Skill. 
By Charles Knight. With numerous Illustrations. Revised, with 
Additions, by David A. Wells, Editor of the “ Annual of Scientific 
Discovery.””. 12mo. Cloth, $1.25. 

| (G> This is emphatically a book for the people. It contains an immense 

amount of important information, which everybody ought to be in posses- 

sion of; and the volume should be placed in every family and in every School 
and Public Library in the land. 


Hugh Miller’s Works. Seven volumes, uniform style, in an 
elegant box. Embossed Cloth, $ 8.25. 
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odern Text-Books in the Sciences. 


A. S BARNES AND BURR, 
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Chemistry, Geologv, and Dotanp. 


Porter’s First Book of Chemistry and Allied 
Sciences. 


Including an Outline of Agricultural Chemistry. 
By JOHN A. PORTER, A. M., Professor of Agri- 
culture and Organic Chemistry at Yale College. 
12mo. Cloth. Price, 50 cents. 


Porter’s Principles of Chemistry. 


Embracing the most Recent Discoveries in the 
Science, and the Outlines of its Application to 
Agriculture and the Arts. Illustrated by numer- 
ous Experiments. By JOHN A. PORTER. 
12mo. Cloth. Price, $ 1.00. 


This work has been prepared expressly for Public 
and Union Schools, Academies, and Seminaries, 
where an extensive course of study on this subject 
and expensive apparatus was not desired, or could 
not be afforded. A fair, practical knowledge of 
Chemistry is exceedingly desirable and almost a ne- 
cessity at the present day, but it has been taught at 
very few Public or Union Schools, owing entirely to 
the want of suitable text-books, adapted to simple 
apparatus, or such as could be readily obtained. It 
is confidently believed that this work supplies this 
great want, and will be found in every respect just 
what is required. 


Norton on Porter’s First Book of Science. 
Designed as an Introduction to the Study of Sciences. 
—Parr I. Embraces Natural Philosophy and 
Astronomy, by WILLIAM A. NORTON, of 
Yale College. Parr IL Chemistry, Physiology, 
Geology, and Agricultural Chemistry. Price, 
$ 1.00. 


Gregory’s Hand-Book of Organic Chemistry. 


For the use of Students. By WILLIAM GREG- 
ORY, Professor of Chemistry in the University 
of Edinburgh. Edited by J. M. SANDERS. 
480 pp., 8vo. Cloth. Price, $ 1.50. 


Gregory’s Hand-Book of Inorganic Chemis- 
try. 

For the use of Students. By WILLIAM GREG- 
ORY, Professor of Chemistry in the University 
of Edinburgh. Edited by J. M. SANDERS. 
426 pp., 8vo. Cloth. Price, $ 1.50. 

These works are intended for the nse of advanced 
students in this interesting science. They are the 
text-books in some of our leading colleges, and are 
well recommended by those who have used them. 


| Page’s Elements of Geology. 


By DAVID PAGE. Illustrated. 382 pp., 
Cloth. Price, 75 cents. 


The subject is here presented in its two aspects of 
interesting and important. Interesting, inasmuch as 
it exhibits the progressive conditions of the earth 
from the remotest periods, and reveals the character 
of the plants and animals which have successively 
adorned and peopled its surface; and important, as 
it determines the position of those metals and miner- 
als upon which the arts and manufactures so inti- 
mately depend. 


12mo. 


Emmons’s Manual of Geology. 


Designed for the use of Colleges and Academies. 
By EBENEZER EMMONS, State Geologist of 
North Carolina, late State Geologist of New 
York, Professor of Natural History and Geology 
in Williams College, etc. Illustrated with numer- 
ous engravings. 297 pp., 8vo. Cloth. Price, 
$1.50. 

A work that really requires nothing more than the 
name and reputation of the author to recommend it. 
Its intrinsic merit is such as must entitle it to a prom- 
inent position among kindred text-books. 


Wood's Classe-Book of Botany. 

A new edition. Price, $2.00. 

Prof. Wood is now engaged in rewriting his cele- 
brated Class-Book of Botany, embracing all the 
recent improvements, and will be unequalled by any 
now published. This splendid work will be ready 
January Ist, 1860. 


Botany of the Southern States. 


In Two Parts. Part I. Structural and Physio- 
logical Botany and Vegetable Products. Parr 
II. Descriptions of Southern Plants. Arranged 
on the Natural System. Preceded by a Lin- 
nean and a Dichotomous Analysis. By JOHN 
DARBY, A. M., Professor of Natural Sciences in 
Auburn College, Ala. 612 pp., 12mo. Cloth. 
Price, $ 1,00, 

This work constitutes an outline of Botany in all 
its most important relations as a science. It has 
been the labor of the author for many years to bring 
it as near perfection as possible. It may be dhserted 
that no work before the public affords so easy a 
means for the analysis of plants as this. 





PusLisHep By A. S. BARNES & BURR, 


51 and 53 John Street, New York. 


Publishers of the National Series of Standard School-Books. 
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in the Sciences. | 
AND BURR, 


Teachers and Scientific Men will please examine the following Text-Books, designed 


for Schools, Academies, and Colleges. 


Single copies sent for examination AT ONE HALF THE RETAIL PRICE. 


NATURAL PHILOSOPHY. 


1. Norton’s First Book of Natural Philos- 


ophy and Astronomy. | 
By WILLIAM A. NORTON, Professor of Civil | 


Engineering in Yale College. 12mo. Cloth. | 
Price, 50 cents. 
The present little volume treats of the Elements of | 
Natural Science, and is designed to meet the wants | 
of young persons who do not intend to pursue a com- | 
plete course of academical study. It is a good intro- 
duction to a more complete manual. 


2. Ganot’s Popular Physics. 


By W. G. PECK. Introductory Course of Nat- | 
ural Philosophy, for the Use of Schools and | 
Academies. Edited from “ Ganot’s Popular | 
Physics.” Price, $ 1.00. 


This work is illustrated by over 300 splendid en- | 


ravings, and pronounced by all who have seen it as 


‘ar superior to anything of the kind before the public. | 


10,000 copies have already been printed. 


3. Peck’s Elements of Mechanics. 


Designed for Colleges, 
Schoals. 
fessor of Mathematics 
12mo. Cloth. 


A need has long been felt, by those who have classes 


Columbia 
Price, $ 1.25. 


in this science, of a text-book which may occupy an | 


intermediate ground between those higher treatises 
which are found too difficult to be read with profit, 
save by a few, and too extensive to be studied, even 
by the few, in the limited time allotied to this branch 
of education, and those more elementary works, too 


Academies, and High | 
By WILLIAM G. PECK, M. A., Pro- | 
College. | 





simple for advanced classes, and, because of their 
non-mathematical character, not adapted to prepare 


the student for subsequent investigations in science. | 
Professor Peck’s work, just from the press, has been | 


repared with an especial view to meet this want. 


t will be found to contain a sufficient amount of in- | 
formation for those who lack either the leisure or de- | 


sire to make mathematical sciences a specialty; and 
it will serve as a suitable introduction to those higher 
treatises on Mechanical Philosophy, which all must 
study who would appreciate ond keep pace with the 
wonderful discoveries that are daily made in science. 


4. Norton and Porter’s First Book of Science. 


By | 
W. A. NORTON and J. A. PORTER, Profes- 


Designed for Public and Private Schools. 


sors of Yale College. Into parts. Part I. em- 
braces Natural Philosophy and Astronomy; Part 
II. Chemistry and Allied Sciences. 12mo. Cloth. 
Price of each part, separate, 50 cents ; or two 
parts in one, $1.00. 

This work forms the most complete and interesting 
compendium of Familiar Science for young children 
now published. It embraces the principles of Natu- 
ral Philosophy, Astronomy, Chemistry, Physiology, 


| and Geology. The catechetical plan, found the most 


effective in impressing the minds of the younger class 


| of pupils, has been adopted. Each subject is divested 
| of the dryness of detail which is apt to characterize 
| books of this grade, and is treated in a manner fitted 


to prepare the mind for future investigation, without 
wearying with present superfluity. It is thought to 
be eminently adapted to impart a practical knowledge 
of familiar things, and enable a child to understand 
the why and wherefore of the various facts and phe- 
nomena of every-day life. 

5. A New Treatise on Astronomy and the 
Use of the Globes. 


Containing Definitions, Motions, and Positions of 
the Sun, Moon, and Planets ; Kepler's Laws, and 
the Theory of Gravitation; Gravitation; Refrac- 
tion ; Twilight and Parallax ; Connections, Pe- 
riods, Distances, Phenomena, and Magnitudes of 
the Heavenly Bodies composing the Solar Sys- 
tem, &c. ; also, an extensive collection of the 
most useful problems on the Globes, illustrated 
by a suitable variety of examples. By JAMES 
McINTYRE, M. D., Professor of Mathematics 
and Astronomy in the Central High School of 
Baltimore. 12mo. Cloth. Price, 75 cents. 


Natural Philosophy for Colleges. 


By W. H. C. BARTLETT, LL. D., Professor of 
Natural Philosophy in the Military Academy of 
the United States. 


BARTLETT’s SYNTHETIC MECHANICS. 
BARTLETT’S ACOUSTICS AND OPTICS 
BARTLETT’S SPHERICAL ASTRONOMY - 
BARTLETT’S ANALYTICAL MECHANICS......... 


| % Mrs. Willard’s Astronomical Geography. 


With the Use of the Globes. Arranged either 
for simultaneous Reading and Study in Classes, 
or for study in the common method. By EMMA 
WILLARD. Price, 75 cents. 


PusLisHep By A. S. BARNES & BURR, 


51 and 53 John Street, New York. 


Publishers of the National Series of Standard School-Books. 

















